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LETTER OF TRANSMITTAL. 



U. S. Department of AaBiouLTURE, 

Division of Entomology, 
Washington J D. C, July 8, 1896. 

Sir: I transmit herewith the manuscript of a report upon insects 
affecting domestic animals in the United States. This report has been 
prepared by Prof. Herbert Osborn, of the Zoological Department of the 
State Agricultural College at Ames, Iowa. Professor Osborn was a 
field agent of this Division for some years prior to 1893, and was 
engaged, during part of the time of his employment by the Depart- 
ment, in the preparation of this report. As explained in the prefatory 
statement, it was the intention of Professor Eiley to collaborate with 
Professor Osborn in this work, but other duties interfered. The 
report, in its present condition, is largely the result of work done by 
Professor Osborn, under a special commission from the Department 
during the past winter. The chapter on remedies has been carefully 
read and revised by Dr. D. E. Salmon, chief of the Bureau of Animal 
Industry. The report will form an excellent text-book of the subject, 
and is a work which, in the opinion of the writer, should be in the 
hands of all stock raisers. I recommend its publication as Bulletin No. 
5, new series, of this Division. 

Eespectfully, L. O. Howard, 

Entomologist. 

Hon. J. Sterling Morton, 

Secretary of Agriculture. 
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PREFATORY NOTE. 



The report herewith Bubmitted was origiDally planned in 1885 as a 
conjoint work with Dr. 0. Y. Eiley, the intention being that the writer 
should make a first draft of the matter, presenting the results of his 
own studies, and that the material should then be reviewed by Dr. 
Eiley to make such corrections and additions as the material in his 
hands might permit. On this basis, manuscript was prepared and 
transmitted to Washington at intervals up to 1890, but the numerous 
duties of Dr. Riley, especially his work for the Paris Exposition in 
1889, prevented his giving any attention to this matter, and in 1890, at 
his suggestion, the chapter on " Pediculi and Mallophaga," which had 
been my special study, was put in shape for the press and issued 
shortly after as Bulletin 7 of the series of Division Bulletins. The 
other matter was held in reserve, though receiving attention at times 
when other work permitted. 

After Dr. Riley's death his successor. Dr. Howard, found the writer's 
incompleted manuscripts and proposed that they should be revised, 
completed, brought up to date, and published — a proposition which I 
was very glad to accept, as it seemed after so much of my time had 
been given to this work while in the employ of the Division of Ento- 
mology it was but right that there should be some published results. 

In completing the work the original plan and scope has been followed 
in most respects, but it has been found necessary, on account of the 
mass of material collected, to restrict the treatment of the species, 
giving special prominence only to those forms of interest to the Amer- 
ican stock breeder and poulterer, and especially in the bibliography to 
limit the titles. 

While a large number of the figures have been prepared expressly 
for this work, a number have been secured from other sources, and will 
be found duly credited in each instance. Of the original figures, 34, 
36, 50, 51, and 52 were prepared in the Division of Entomology; the 
others have been drawn by Miss Charlotte M. King, under my personal 
supervision. 

I take this opportunity to acknowledge my indebtedness to Professor 
Riley for his interest and assistance in the inception and preparation of 
the report, and to Dr. M. Francis, Prof. S. A. Forbes, Dr. A. S. Packard, 
Prof. Lawrence Bruner, Dr. A. Hassall, Prof. J. H. Oomstock, Mr. C. F. 
Baker, Mr. S. E. Cassino, and others who have kindly aided me with 
the use of cuts or with specimens for study. To Dr. L. O. Howard I 
am under especial obligations for most valuable aid in the final revision 
and completion. He has taken great pains to furnish me references 
not otherwise at command and to provide illustrations. 

Herbert Osborn. 

Iowa Agricultural College^ AmeSy Iowa, , 
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INSECTS AFFECTING DOMESTIC ANIMALS. 



CHAPTER I. 

INTRODUCTION. 
DEFINITIONS AND ARRANaEMENT. 

Tbe relations which insects bear to the other branches of the animal 
kingdom are of no little complexity, and the complete statement of 
these relations would require a lengthy discussion of definitions. 

In the present work it is intended to discuss particularly those 
insects which by direct attack upon domesticated animals render them- 
selves an injurious element to the stock breeder, poultry raiser, and 
keeper of various animals for pleasure or profit. Naturally, reference 
mast here and there be made to allied forms which may be of interest 
as affecting some related animals or as possible parasites of domestic 
animals in the future. 

Insects may affect domestic animals in a number of different ways; 
first, by occasional attack for tbe purpose of obtaining food; second, 
by occasional attacks which simply give irritation to the animal, as in 
the case of certain species of flies; third, by living as parasites during 
part of their existence, as in bots; fourth, by living as parasites 
throughout their lifetime, as with the lice; and, fifth, by living as mess 
mates or scavengers upon the bodies of the animals without deriving 
nutriment from them, as, probably, some species of bird lice. 

In general, the insects affecting animals are termed parasites, but 
evidently this term would not be appropriate for all the forms above 
mentioned. It is by no means easy to give a definition which shall be 
properly exclusrive. 

We m^y say that a parasite is an animal which lives at the expense 
of another, but this would not include many species which are com- 
monly considered as parasites and which, while dependent upon a host 
animal for existence, take nothing that is of value to the host. On 
the other hand, if we say the parasite is an animal dependent at some 
period of itslife upon another for existence, we must include many 
forms which have none of the habits which we commonly associate 
with parasitism. 

Van Beneden has proposed three groups — parasites, messmates, and 
mutualists. In the first group are placed all those forms which feed 
upon the tissues of the host. In the second group are placed those 
which simply take the food collected by the host, but do not demand its. 
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own substance. In the third group are placed those which simply ask 
protection or an opportunity to procure food in connection with, or to 
live upon cast-off portions or rejected matter from, the host. 

In later writings, many of which have appeared since the first writ- 
ing of this chapter, this grouping has been more or less modified, and 
a careful summary derived from the works of Leuckhart, Looss, Blanch- 
ard, Neumann, Eailliet, and others is given by Dr. C. W, Stiles in the 
Proceedings of the Entomological Society of Washington. (Vol. Ill, 
p. 6.) This arrangement, in brief, is: 

yf. .Based on Symbiosis and food: (1) Mutualists; (2) Commensalists ; (3) True 
parasites; (4) Pseudoparasites; (5) Spurious parasites. 

B, Based on position : (1) Ectoparasites; (2) Endoparasites. 

C. Based upon the .animal or plant: (1) Phytoparasites: (a) in or upon animals; 
(b) in or upon plants; (2) Zoo-parasites: (c) in or upon animals; (d) in or upon 
plants. 

1). Based upon time : (1) Temporary parasites ; (2) Stationary parasites : (a) Peri- 
odical parasites; {b) Permanent parasites. 

E, Based upon adaptation or necessity: (1) Facultative parasites; (2) Obligatory 
parasites. 

F, Based upon tlie number of hosts : (1) Monoxenous parasites; (2) Heteroxenous 
parasites. 

A careful examination of the subject will show that none of these 
groupings furnish a satisfactory basis for a systematic plan of treat- 
ment, in a work of this character at least, since we may have a number 
of these roles assumed by the same insect at different periods of its 
existence or under different conditions. 

It has seemed, all things considered, the most feasible plan for this 
work to include all insects directly injurious to the animal economy, 
or directly associated with domestic animals, to take up the different 
species in their zoological order, so that similar forms may be treated 
together and repetition may be avoided, and to treat each species as 
fully as possible, *giving its past history, extent of injury, habits, and 
life history, and finally methods of preventing or relieving its injuries. 

In order to furnish a convenient key to the different species and 
enable the different forms occurring upon one animal to be seen 
together, a table has been arranged according to animals infested, 
constituting Chapter VIII. Then a chapter is devoted exclusively to a 
discussion of remedial measures, methods of prevention, and notice of 
animals which have parasites in common. 

The group of worms is excluded from this work, as it would too 
greatly extend it, and, moreover, the most important species have 
received quite thorough treatment in veterinary works and special 
treatises which are available to those desiring information regarding 
them. Moreover, these parasites are less under the control of the 
breeder except in the way of prevention. 

In order to show more fully the relations of the parasitic species, a 
brief review of the classification of those included will be of assistance. 
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aROUPING OF PARASITIC INSECTS. 

The group of insects taken in its wider sense or as usually given in 
the older text-books (the Tracheata of modern systems) includes all 
those animals having jointed bodies with jointed limbs and breathing 
by means of trachea or respiratory tubes distributed throughout the 
body. 

This main group is divided into four subgroups : The Hexapoda, or 
Iiisecta proper, including all the six-footed, winged forms; the Arach- 
nida, including the eight-footed forms, none of them winged or provided 
with antennae, and with the body not distinctly separated into head, 
thorax, and abdomen (spiders, mites, ticks, etc.) ; the Myriopoda, having 
elongate bodies and numerous legs (centipedes and millipedes); and 
the Malacopoda, containing a few species of worm-like forms confined 
to tropical latitudes. 

Of these only the two former contain species to be considered in this 
connection, unless, indeed, reference be made to the centipedes, which, 
from their poisonous nature, may at times have an injurious effect on 
man or domestic animals. 

The subgroup Hexapoda is divided into a number of orders, and the 
tendency among recent systematists is to increa>se the number of these 
orders so that from sixteen to nineteen are recognized in different sys- 
tematic arrangements. For the purpose of this work, we may enumerate 
nine groups which may be considered as equivalent in most cases to 
orders, though some of them, notably the Neuroptera and the Pseudo- 
neuroptera, include several of the orders recently established. 

These orders are the Hymenoptera (bees and wasps) ; the Lepidop- 
tera (butterflies and moths); the Diptera (flies and mosquitoes); the 
Coleoptera (beetles); Hemiptera (bugs and lice); the Orthoptera 
(crickets and grasshoppers); Pseudoneuroptera (dragon flies, May 
flies, etc.); the Neuroptera (shad flies, caddice flies, etc.); the Thy- 
sanura (springtails). 

In the first of these orders, Hymenoptera, no species parasitic on 
domestic animals occurs. Bees and wasps, by virtue of their stings, 
render themselves obnoxious to animals; but since their attacks are 
entirely in the way of self-defense, and never in the form of parasitism, 
and as such attacks are not limited to any species either of insect or 
animal attacked, we deem it unnecessary to make further mention of 
the group. 

Of the Lepidoptera, no si)ecies attack the higher animals. The bee 
moths are sometimes very destructive in hives, but these will be found 
treated in works on the apiary. 

The order Diptera inclades a number of families containing parasitic 
or semiparasitic species. The members of this order are distinguished 
by having only one pair of wings, the second pair being represented 
by rudiments called halteres, balancers, poisers, etc. The Gulicidad 



12 IKBECTB AFFECmfG DOMESTIC AHDCALa 

inehide the mo^qaitoeR which are notably irritating to a great nnmber 
^ domentic anlmalg as well as to man. They are distingaished by the 
dender bodies and lancet-like month parts. 

The Simnliid^e include the bnffalo gnats, small, heavy-bodied insects, 
wfaicb, by their persistent attacks upon the eyes« ears, and other 
exposed parts of the body, as well as by their painful and frequently 
poisonous bites, cause intense suffering and often death to their victims. 

The TabanidaB include the large horse-flies. They have a very severe 
bite, and cause much discomfort to horses and cattle, and often to man 
as well. 

The CEstridBB, or bot-flies, are truly parasitic during part of their life- 
time, occupying various localities — the stomach of the horse, the frontal 
sinus of the sheep, subcutaneous tissue of cattle, rabbits, etc., and the 
testes of squirrels. In the adult form they are two-winged insects, 
with rudimentary mouth parts, and simply deposit their eggs in proi>er 
places for the young to gain entrance to their hosts. In this form they 
may do much harm, however, by worrying animals in their efforts to 
accomplish the deposition of eggs. As larvae they live within the 
tissues of the host, passing from these to the ground to enter the pupal 
stage, and from this they issue in the adult form. 

The MuscidsB, a largo family, including such forms as the common 
house fly, the horn fly, and others, includes a number of species that 
are of direct importance in their attacks upon domestic animals. In 
some cases it is the irritation or bite of the adult; in others, as with 
the screw-worm and blow-fly, the larva becomes the inimical form. 

The fiippoboscida^ include the sheep ticks and the bird ticks. The 
latter have the wings common to the other flies; the former is wingless. 
They have mouth parts fitted for puncturing the skin aud drawing up 
the liquid contents of the tissues. 

The Nycteribiidae, or spider flies, are found only on bats, and are con- 
stant parasites. They are remarkable for their slender, spider like 
bodies. They deserve mention because of their peculiar structure and 
special adaptation to parasitic life, notwithtsanding that they are not 
found upon domesticated animals nor likely ever to be. 

The Pulicid®, or fleas, are now usually placed in a separate order — 
the Siphonaptera — though in some respects they show affinities to the 
Diptera. They occur on a number of different animals, confining them- 
selves in most cases to different species of hosts. They may live, how- 
ever, much of the time free from the host and the larvae develop inde- 
pendently of the host, though in many cases it must be that they are 
confined to the places occupied by the host. 

The Hemiptera are distinguished by having the month parts adapted 
for suction and the wings either membranous or with the basal half of 
the fore wings thickened and leathery. The order contains three sub- 
orders, the Ileteroptera, Homoptera, and Paraslta. The first includes 
thosehaving the fore wings thickened at base. In this division we have 
the bed-bugs and cone-nose, and in the family Belostomatidae insects 
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which prey upon young fish. The common Belostoma americanum and 
the Benacus griseus may prove at times quite destructive in this man- 
ner, and if fish culture should become an important industry for the 
utilization of ponds and streams, and such species as the carp be kept 
in a state of practical domestication, such insects might be thought 
to come within the scope of our work. The adult insect is strongly 
attracted by electric lights, and in many localities has received the 
name of " electric-light bug." Not infrequently curious observers are 
made to suffer from the punctures of its powerful beak. Should the 
species require practical attention its gathering at lights could be made 
the basis of effective measures for its reduction. At present it need 
not be considered as requiring notice in a work of the scope assigned 
to this paper. 

In the homopterous division of the Hemiptera no species are known 
to be of importance in this connection. 

The suborder Parasita includes the families Polyctenidae and Pedi- 
culidae, the latter of which only is of consequence as affecting domestic 
animals. These are degraded, wingless forms occurring on nearly all 
species of mammals, and may be considered as the most truly parasitic 
of any of the forms we shall consider, their whole existence being con- 
fined to and dependent upon a certain host. 

The group of Mallophaga, including the bird lice, has been of some- 
what doubtful position, but at presentjauthors are generally agreed that 
they have their affinities with the Pseudoneuroptera, in which group 
they naturally fall near the family Psocidae, which includes the minute 
book lice so common in books, herbariums, insect collections, etc. The 
group is well marked, though somewhat aberrant, doubtless a result of 
the very distinct parasitic habit of all the species. It is unnecessary 
to go into a discussion of its zoological position here. The species are 
all entirely wingless and may be easily distinguished from the Pedi- 
culidae by their biting mouth-parts, the jaws being well developed. 
They are all confined to warm-blooded animals, birds and mammals, 
by far the greater number being parasitic on birds. 

The group contains two well-marked families,* quite easily separated 
by the structure of the feet. The Philopteridae having but very short 
tarsi and being unable to travel rapidly, while the Liotheidae have well- 
developed tarsi and run with great rapidity and ease. 

The Neuroptera proper, which is divisible into several orders, does 
not contain any species that are to be counted among the insects 
affecting domestic animals directly. 

The Thysanura, including the little spring tails, would scarcely seem 
likely to present any parasitic forms; but M^gnin^ has described a 
species, Podurhippus pityriasieiLSj as affecting horsies parasitically. 

The Araohnida are for the most part readily separated from the 



* Kellogg, in his " New Mallophaga," proposes a new family arrangement, making a 
family Trichodectidaj for mammalian philopterids. 
s Les Parasites and les Maladies ParasitaireS; p. 104. 
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innertM proiier by the presence of four pairs of legs ami ace repreacoitAH 
by the tamiliar spiders* ticks, mites, seorpions, etc. The d^^* • 
forms, however, ure iiioinded in the order Acarina. and in t^i*^!j 
are conftnwl to the families Trombidiidse^ Gamasidie Ixodid ^'^'"^ 
Acarid^p, the hitter including the speciaUy parasitic subfamily Saii^^ 
tinjH. The tfrst family <an scarcely be called parasitic, the ^^^^ 
living on vejjetation, but iM*casionalIy attaching th^nselven to lumU^^^^ 
and auisin^ intense sulferinic. The Ixodido? also breed upon ^^I^Ili^ 
tlon, but <iepend uimhi attaching themseiyes to mammals in th^^b^ 
stages of their (levelo[Muent, ;uid mth some, at least, this seema fmtr 
tial in the maturity of the repnnluctive organs, especially the devfO^^ 
ment of the egjurs. However, i-ertain species will be tbund to infJL 
regiihirly certain s|)ecies of mammals, those in^ting cattle rabh'^ 
squirrels, etc., wwh ;i4ihering iW a rule to its particular species of ho^ 
Some of these rtwh a 4*onsiderable size, as the dog tick, one-half ' 
or so in length, when fully extended with eggs. 

The Acaridie an^ verj- minute mites which produce itch, scab 
mange, etc., some ot them living on the sunace of the skin and' otfaera 
borrowing within it. 

MKW IflHTOBIKJ) OF VAMAJS1TB3 CT GBJIERAL. 

In their general life history, many of the parasitic insects travel 
nearly identical cimrses, owing to the similarity of the conditions 
nnder which they live. Hut when Nve consider the semiparasitic forms 
and free spf'cies w<% meet a gretit vsiriet}' of habit. 

The mosqnitoes, horse Hies, and bulfiilo-gnats are troublesome to ani- 
mals only in the aiiult shige, their early stages, except in the case of 
the flesh-flies living in wounds, or of the bots. being passetl inanentirelv 
diflerent manner. The mosquitoes^ as is well known, live in water as 
" wigglers,^ then l>econie pupas sti 11 luiuatic, then issue in the fiill- winded 
form, in which stnge they make their attacks upon the highor animals 
and finally deposit their eggs on the surfai^e of water. The horse-flies 
pnrsne a very similar round of life, but require a much longer time for 
the varions stages of development. 

The l>ot-flies, on the contrary, as already hinted, do all their injurions 
work, except that resulting from fright, in the larval tbrm, at this time 
being parasitic within the host animal. The pup^e and adults are 
incapable of harm in themselves. It must be stated, however, that 
the adults are a serious annoyance on account of the terror which they 
inspire in horses, sheep, and cattle when hovering abont them to deposit 
their eggs. Whether this terror is due to an instinctive knowledge on 
the jiart of the animal as to the injurious nature of the insects as has 
been nrgned by some, or whether because of their resemblance to bees 
tit wnsfis, or horse flies, which experience has taught to be capable of 
hflfming pnlri, we can not pretend to say with assurance. Certainly the 
^W'eef, of such fright is anything but desirable, except as it serves to 
t^Ndect, in flome degree, the terrified beast. 
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Fleas propagate in the dust of dwellings, in the litter of the resorts 
of the animals they infest, or attached to the hair of animals. 

Sheep ticks and bat ticks have acquired a remarkably specialized 
mode of reproduction as a consequence of their parasitic habits, which 
must be dealt with in detail in discussing that particular group. 

All of the different kinds of suctorial lice pass through the succes- 
sive stages of growth upon the particular animals they infest. The 
eggs, commonly called "nits," are attached to the hair of the host and 
batch into young lice which resemble closely the adults, differing only 
in size and in the hardness of certain parts. The rate of propagation 
and the time involved in passing through the different stages have 
been determined for but one species, and that under conditions which 
make it uncertain as a basis for calculating possible rate of increase 
even for that species. Much less can it be taken as a basis of measure 
for the development of other species. 

We know, however, that the rate of increase is at times very great. 
Frequently an animal when first observed is so thickly covered with 
vermin that the owner thinks they must have come by some other than 
the ordinary means of reproduction. The lice are frequently found in 
greatest numbers in the spring of the year, but it is quite doubtful 
whether this is due to increased rapidity of reproduction in the winter 
season. It seems most likely that the reproduction is more rapid dur- 
ing summer, but the animals are then in a thriving condition, con- 
stantly in the open air, and by their own efforts keep the lice from 
making such headway as to produce noticeable results. During winter, 
however, one or two generations even, from the immerous flock present 
when the animals are housed, furnishes such numbers that their pres- 
ence tells upon the economy of the animal and it is no longer able to 
contend with its foes. The result is loss of hair, poor condition, reduced 
vitality, and, finally, unless active measures are adopted for its relief, a 
fatal result. 

The life history of the bird lice is very similar to that of the sucto- 
rial forms. Eggs are attached to hairs or feathers and the young, con- 
stantly resident upon the host, grow by easy stages to the adult form. 
Observations on the period required for the incubation of the egg have 
shown that for one species, Xitzschia pulieariajthe time from deposition 
to hatching is from fifteen to twenty days. The rate of increase is 
apparently here less rapid than for the suctorial species, but still rapid 
enough in some species, as, for instance, the cattle and horse lice, to 
prove very troublesome to their hosts. 

The mites, ticks, mange insects, etc., travel similar cycles of life 
wherever thfey are confined to the host throughout life; but for the 
harvest mites and ticks, which develop for a time on vegetation, the 
^gg^ are usually deposited loosely on the animal or upon vegetation and 
admit of the young obtaining a portion of their growth before attach- 
ing themselves to an animal host. The young resemble the adults in 
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general outline, but it is a general rule that they have but three pairs 
of legs, whereas the adults as a rule have four. When gorged with 
blood the adults may become distorted in shape, when the resemblance 
to the young becomes less marked. 

ORIGIN OF THE PARASITIC HABIT. 

The problems of the origin of parasites, or the adaptation of certain 
forms to a parasitic life, are among the most interesting met with in 
biological investigation, but we can suggest merely some of them here. 

It may be said from the biological standpoint that all parasites have 
been derived primarily from nonparasitic forms — a proposition which 
is supported by innumerable facts in their morphology and embryology, 
and which may also be argued deductively. Since many species are 
confined absolutely to certain animals as hosts, it is evident that they 
could not have existed as parasites upon such species at least before 
the occurrence of the host. Unless, therefore, we claim an independent 
origm for them subsequent to the origin of the host we must allow an 
adaptation from some free-living species or from a parasitic species 
on some other host, and following this back for its origin, we must 
ultimately arrive at a free form as the source. 

In many cases the line of evolution is very apparent, as, for instance, 
the gradation between comparatively free and fixed Mallophaga, 
AcariddB, Pulicidse, etc. 

RESULTS OF PARASITISM. 

It is also interesting to inquire as to the effect of the parasitic life 
upon the parasite itself. 

The natural tendency of an animal once started in the direction of 
parasitism will be to become more and more parasitic in habit, and 
with this habit a greater and greater specialization of parts with 
reference to this habit will be observed. The disuse of certain organs, 
as wings for flight and feet for ordinary locomotion, results in reduction 
or modification of these organs, and hence we find almost invariably 
that parasitic species are wingless, and that they have the feet adapted 
specially for locomotion among the hairs or feathers of the hosts. This 
adaptation is often looked upon as degradation; but it seems to me 
preferable to consider it as a limitation in certain directions with 
specialization of certain organs. We consider the foot of the horse 
highly specialized, and we must admit that the animal is limited in its 
use, as it can not climb trees, but we do not call the horse degraded. 

It is true that the limitations for many parasites are so great that 
they are absolutely dependent upon certain hosts, and the presence of 
certain conditions for their existence — there is reduction or degradation 
of certain organs, but progressive specialization of those organs which 
remain functional. Often such specialization assumes a parallel char- 
^ter in widely divergent groups, as the clasping organs developed in 
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pediculids, mallophagids, hippoboscids, and sarcoptids. In other cases 
the same effect ivS attained by a different process, as the flattening of 
the body vertically in fleas and horizontally in most other permanent 
parasites. Modifications of the mouth-parts, eyes, and antennae are 
very great, and furnish most striking examples of the modification of 
structures for adaptation to special conditions. 

DISTRIBUTION OF PARASITES. 

With reference to all of the more strictly parasitic forms, we may say 
that each group of animals has its particular forms of parasites and that 
each species of bird or mammal may be said to have its particular 
parasite fauna, while each parasite has its special limit of host species. 

Considering only the forms affecting birds and mammals, we find the 
(Estridae confined to mammals, and of mammals the genus Dermatobia 
to Primates and Carnivora, Gastrophilus to Equidae, Hypoderma to 
ruminant ungulates, (Estrus to Ovidas, and Cuterebra to rodents. 

Hippoboscidae are confined to certain families of birds and mammals — 
Olfersia to raptores, Lipoptena alternates between birds of the grouse 
family and mammals of the deer family, Melophagus is confined to sheep, 
Hippobosca occurs on the horse, and Ornithomyia occurs on various 
birds. 

The Pediculidai are all confined to mammals — Pediculus to man, 
Pedicinus to monkeys, Haematopinus to Carnivora, Ungulata, and 
Rodentia, Echinophthirius to Pinnipedia, Haematomyzus to the ele- 
phants, and Haematopinoides to Geomys. 

The Mallophaga are all confined to birds or mammals and with the 
exception of Trichodectes and Gyropus, which occur on mammals, all are 
confined to birds, Trichodectes affect Carnivora, Ungulata, and Roden- 
tia, while Gyropus is confined to the guinea pig. The genera confined 
to birds have a quite varied distribution among the different groups, 
the same genus frequently having representatives in widely different 
families of birds, while any one species of bird may harbor a number of 
species in several different genera. Moreover, each species of Mallo- 
phaga favors some i^articular region of its host, certain species occur- 
ring on the wings, others on the breast and others on the neck and head. 

Z?he Pulicidte affect both birds and mammals, and while less strictly 
limited than the lice, have usually definite range of hosts. Sarcopsylla 
has one species affecting mammals and another att'ecting fowls. Pulex 
contains species affecting both birds and mammals. Typhlopsylla 
occurs mainly on Eodentia and Insectivora. 

The Sarcoptidie and Linguatulidae, which are the only permanent 
parasites among the arachnids, have definite hosts and usually little 
range of host forms. The genera occurring on birds do not ordinarily 
contain species affecting mammals, and, on the other hand, the genera 
occurring normally on mammals do not present avian parasites. The 
LingnatulidaB present a case of migratory parasites, the species being 
4653— No. 6 2 
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dependent upon two hosts, between which they alternate for particular 
stages of existence. 

As regards the animals infested little need be said. For the domes- 
ticated species of mammals, cattle evidently sai)port the largest number 
of species of external parasites and the horse the greatest number of 
internal parasitic insects, while the hog has the least. 

Of the birds, honors are about even between the heu and the pigeon. 
The turkey is somewhat more exempt. 

EFFECTS OF PARASITES ON THE HOST. 

The effects of parasites, or the presence of noxious insects upon the 
anhnal economy, may be considered under three heads: A. As direct 
agents of loss to the animal economy. B^ As carriers of contagious 
or infectious diseases. G. As carriers of other forms of parasites. 

Under the first head we must consider (1) the effect produced by the 
extraction of certain portions of the nutritive fluids of the body, (2) 
the loss of vitality due to the production of sores, obstruction of vital 
jfhnctions by pressure or clogging and formation ot scales, ulcers, etc., 
by the presence of the parasites, (3) the loss of energy due toirritation, 
worrying, and fretting of the animal. 

For the first part it may be argued that the nutriment extracted is 
so infinitesimally small that it is not worthy of notice; but observe 
the amount one mosquito or louse is capable of holding, then multiply 
this by the thousands that may infest a single animal, then reflect that 
the substance they extract is already passed through the slow process 
of preparation for use by the tissues, and it will be seen that this drain 
is not insignificant. If left in the animal it would go to the formation 
of flesh, the laying on of fat, or the strengthening of nerve. 

This loss, however, may not be so important as the loss from degen- 
eration of tissue manifested in sores, ulcers, scabs, mange, etc., which 
make a heavy drain on the vitality of the animal and prevent the 
normal action of the skin, these in turn causing excessive irritation, 
uneasiness, and other derangements of the animal economy. Indeed, 
the occurrence of these conditions may be looked upon in many cases 
as the result of lack of nutrition of the affected parts due to the drain 
by the imrasite. 

The irritation of the presence of insects or their attacks upon some 
sensitive part of the animal is often of the greatest injury. To a nerv- 
ous horse the uneasiness caused by the buzzing of the mosquitoes or 
flies is worse than the actual bites or loss of blood, while the intense 
irritation of buffalo -gnats in the eyes and nostrils, aside from their 
bites, is productive of the greatest distress. Doubtless much of the 
injury caused by lice is due to the irritation of their presence rather 
than to the loss from their eating. Especially is this true of the biting 
and running lice which feed upon the epidermal scales, hairs, and 
feathers, of little or no value to the host animal. Indeed, Van Beneden 



INTRODUCTION. 19 

claims that these are not parasites, but mntaalists, and are rather 
of advantage than otherwise to the host, since they clean up the cast- 
off matter. I must differ, however, from the learned author in this 
opinion^ since the presence of these lice and the irritation of their 
movements is plainly evidenced by the animals in their sometimes 
frantic efforts to rid themselves of the pests. 

The scratching of horses and cattle against posts, rails, etc., the 
dusting of chickens in ashes or road dust, and, finally, the effects to be 
observed in the weaketiing of calves, colts, etc., infested by these pests 
settles the question of their damaging effects, to my mind, decidedly in 
the affirmative. 

As carriers of contagious or infectious diseases, the insects which 
attack domestic animals present an important subject for study, 
especially so since the increase of our knowledge regarding such dis- 
eases and their origin in tbe multiplication of micro-organisms. As 
yet comparatively little is known upon this point, but enough to show 
that it is deserving of greater attention than it has as yet received. 

It has been shown that elephantiasis is due to germs carried by mos- 
quitoes and it seems not improbable that other diseases may be carried 
by this same universal pest. The mosquito partially filled with the 
blood of one animal suffering from some infectious disease, alighting 
upon the body of another and inserting its already wet beak, may 
transfer with it germs of tbe disease as well as its own subtle poison, 
more likely still if it be crushed and the blood with which it is filled is 
spread over the pierced tissue. Since the above was written the fol- 
lowing item in Psyche, Vol. V, page 24, has appeared and is so much 
to the point that we insert it here: 

Insects as authors of epidemics. — Dr. R. L. Maddox, in a paper read before the Royal 
Microscopical Society, details the results of further experiments in feeding insects, 
especiaUy the common blow-ily; on the comma bacillus. His observations include a 
large number of microscopical determinations. The results of all his investigations 
lead him to believe that the comma bacillus from cultures can pass in a living state 
through the digestive tubes of some insects, and, through this fact, that such insects 
are likely to become an important means of distributing disease, especially to ani- 
mals that feed upon them. This is in accordance with the views of Dr. Grossi, that 
** insects, especially flies, may be considered as veritable authors of epidemics and 
agents in infectious maladies.'' (Scientific American, December 18, 1886.) 

Surgeon-General Sir William Moore (Medical Magazine, July, 1893) 
regards the dissemination of disease by flies as a matter looked upon 
with too much indififereuce, and instances an epidemic of anthrax 
which was spread by flies which had covered a carcass of a dog 
thrown into a ditch in Cortal. He quotes the experiments of Lawt- 
schenks with flies and cholera germs, and observes that it is worth 
noticing, in that in India it is during the time and season of the 
greatest prevalence of cholera that flies most abound. The possi- 
bility of flies carrying the organisms of typhoid fever and phthisis is 
suggested, and the belief is expressed that, leprosy is often conveyed 
by flies, which appear to be particularly fond of leprous sores, and the 
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infecting in this way of a sore on a healthy person. There is no 
doubt that ophthalmia is so spread, and an instance is given of com- 
plete destruction of an eye from diphtherial inflammation following the 
sting (bite) in the eye by a fly which had apparently risen from a 
dunghill. (Entomological News, Vol. V, p. 18.) 

The late Dr. John A. Eyder presented the following very decided 
opinion : 

Cholera and flies. — It may not be amiHs to call the attention of the public to the 
great danger from house flies as agents in spreading the contagion in case there he 
an epidemic of cholera. I have repeatedly observed that these insects will ride for 
a number of miles on street cars and doubtless also upon other vehicles of transit, 
sach as railway coaches, etc., though I have never made observations upon any con- 
veyance but the ordinary tram or horse car. 8upi)08e a case : Imagine a cholera 
victim upon the street or anywhere else vomiting. The flies present are attracted 
and drink until sated, and have their feet and mouth parts wetted with the vomit 
containing the germs. They then perhaps fly out into the street, take a place on a 
horse car, ride several miles, dismount, fly into another house, where the family 
are at dinner, and contaminate the food set before them with the germs of the 
cholera carried on the mouth parts and feet of the insects. Some of the family 
sicken and die, yet no one of them will ever perhaps suspect that the flies may have 
carried the genus, as supposed above, for miles from some other case. The safe- 
guards are to at once clear away, disinfect with corrosive sublimate solution, and 
scald the spots where the vomit has been thrown, and to be vigilant in the use of 
fly-screens, fly-traps, etc. During the late war the late Professor Leidy pointed 
out, with beneflcial results, that the common house fly was instrumental in spread- 
ing the contagion of hospital gangrene. Why not beware of this imprudent and 
nbiquitous little dipter in carrying and spreading the contagion of the dreaded 
Asiatic plague now menacing us? — (See Entomological News, Vol. Ill, p. 210.) 

The determination in recent years of the connection existing between 
the cattle tick of the Southern States and the formidable disease 
known as Texas fever is a striking example of the importance of this 
question. This particular case is treated more fully in connection 
with the discussion of the cattle tick. 

If we consider all contagious diseases as due to specific organisms, 
we may relegate them all to the rank of parasitic diseases, but leaving 
out all due to so-called microbes or micro-organisms as producers of 
specific diseases, we have instances where one parasite serves as the 
carrier of other and more injurious forms. For example, the louse and 
the flea of the dog have been found to serve as the intermediate hosts 
for a tape- worm (Dipylidium caninum L.) which also infests the dog, 
the tape- worm, when mature, extruding eggs which gain entrance to the 
external parasite. The dog, in licking or biting himself to destroy 
the i)arasites or relieve the irritation, swallows some of his tormentors, 
the young tape-worms are set free in the stomach, and there develop to 
maturity. 

LOSSES DUE TO PARASITES. 

It is practically impossible to make any accurate estimates of the 
losses resulting in a great many of the forms of insect attack upon 
domestic animals. Naturally, no notice is taken of their presence or 
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the losses they occasion until some of the animals are so seriously 
affected as to lose flesh or be threatened with death. In the meantime 
the loss must have been very great, since all of the animals must have 
been fed suflBciently to provide for the parasites, and also to keep up 
the increased vitality of the animal to meet the demands made by the 
presence of an irritating agent. 

For actual statistics we must confine ourselves to instances where 
the presence of the parasites has resulted in the actual death of 
numbers of animals, or to a recognizable loss or depreciation on the 
animals or some product from them. These must naturally fail to pre- 
sent the whole truth, since isolated cases of the same kind will gen- 
erally fail to be recorded. 

Murray cites Delafond and Bourgignon as authority for the state- 
ment that in the valley of Prattigau, in the Grisons, Switzerland, in 
the years 1851, 1852, and 1853, out of upward of 2,500 goats, the half 
were attacked and 500 died from effects of the parasitic mite, Symbiotes 
bovis. 

Reference to the sections on buffalo-gnats and bot-flies will show 
some instances where more or less definite figures can be cited as to the 
losses to stock industries from the attacks of injurious insects. It will 
suffice to mention here that the loss in a single county of Tennessee 
from buffalo-gnats in the one year 1874 was estimated at $500,000, and 
similar losses have occurred in many different years and over large 
tracts of the lower Mississippi Valley. Or we may cite the estimated 
loss in the United States due to one single species of bot-fly, $50,000,000, 
a species, moreover, which could be exterminated more certainly and 
quickly than any other with which we are acquainted. 

POPULAR NOTIONS ABOUT PARASITES. 

There are certain widespread notions regarding the presence of par- 
asites or vermin on stock, and it may be in place to call attention to 
one or two of them here. 

One of these is that only poor or weak animals are infested, and that 
of animals otherwise similar they will attack lean rather than fat ones. 
It may be quite frequently the case that animals noticed as " lousy" 
are the weak ones of the herd, but it should be remembered that the 
lice seldom* attract attention until they become so numerous that their 
effects on the animal may be the real cause of its poor condition. It 
can not, certainly, be the case that they select only the weak and lean, 
for we have found lice in very fair numbers on animals in apparently as 
good condition as any others in the herd, including those upon which 
no lice at all could be found. It is true that certain animals in the 
herd may remain entirely free from lice, even when others in the same 
herd are badly infested, but that this is due purely to their being fat 
or in excellent health seems open to much doubt. 

Another idea is that white cattle are infested rather than dark 
ones, an idea which we have heard most emphatle.^\\^ xsct^^^^Xs^ xs^ax^^ 
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stockmen familiar with the subject. We have not had opportunity to 
personally examine a sufficient number of herds and compare the ratio 
of infestation among cattle of different colors to satisfy ourselves that 
there can be much of truth in it. 

In one herd examined with some care the Holstein cattle were more 
generally affected than those of other breeds, but these had a pre- 
ponderance of black in their color, and on this account the ^'nits" were 
especially conspicuous. In the same herd, however, one red heifer was 
quite as badly infested perhaps as any of the others. 

It is not always safe, however, to set aside the conclusions of exx)eri- 
enced men in any branch of industry, however little foundation they 
may seem to have from a logical standpoint; and if these ideas prove 
to be supported by fact, we will no doubt in time learn the reason for 
such selections on the part of the parasites. It is, in fact, a point of 
rather general observation that in the human family mosquitoes, flies, 
and other insects will appear to select certain individuals in preference 
to others, which we may consider as due to some peculiar condition of 
the skin or its secretions. Flies seem to take particular pains to settle 
on the exposed parts of sick people, and lice, itch mites, etc., if certain 
observations and records are to be accepted, show a decided tendency 
to infest certain persons and to be either unable or unwilling to harbor 
upon others. Certain people exhibit much greater susceptibility to 
such attacks than others, and with the harvest mites or ^* chiggers^this 
amounts to practical immunity from attack by some when, under 
similar conditions, others are most seriously troubled. Whether this 
is due to some condition of the skin that attracts in one case and 
repels in the other, or simply that In one case there is particular sensi- 
tiveness, while in the other there is not, the effect on the persons is in 
one case the extreme of irritation and in the other freedom from it. If 
similar conditions exist among the lower animals, we may suppose the 
attractive influence of conditions of the skin in certain animals — ^and 
this in animals of unhealthy action of the skm — might act as a positive 
influence. As far, however, as difference in color is concerned, unless 
this is associated with some very constant difference in conditions of 
the skin (such as thickness, density of the hair or diameter of the 
individual hairs, or in the secretions) better suited to the clasping, pro- 
tection, or subsistence of the lice, there would seem to be slight founda- 
tion for the influence in selection. 

The fact that lice infesting one species of bird or mammal are in 
many cases incapable of existing upon the bodies of other species has 
doubtless a foundation in difference of the skin or its secretions or in 
the size of the hair. The thickness of the skin varies greatly in differ- 
ent animals, and consequently the proboscis of a species adapted to 
some thin-skinned species might be entirely incapable of reaching the 
cai)illaries from which its food supply must be drawn in a species 
having a thicker skin. The secretions of the integumentary glands 
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are doubtless of very different nature in different species, or, as already 
hinted, of the same species under different conditions. This might be 
a suf&cient repellant influence simply from the difference in odor, a 
difference we know to exist in different animals, or, for the species 
feeding upon the scales or excreted matter on the skin, a difference in 
the material making it unsuited to them for food. We must remember 
that the parasites have become adapted to certain species of animals 
through a long course of evolution and differ almost as much in their 
characteristics and necessities as the animals upon which they live. It 
may be worthy of note, in passing, that the most odorous of animals are 
comparatively free from parasites. The skunk,^ for example, has never 
been credited with harboring lice but in a single case, and this one 
{Goniodes mephitidis Pack.), once reported, if correctly referred to Goni- 
odes, has much of doubt in it, since all species of this genus are strictly 
bird parasites, and the specimen described may have been an accidental 
visitor OIL the skunk derived from some bird which had served it for 
food. 

To the practical stock breeder all these questions are simply subsid- 
iary to the one of how to contend with these various pests, and especially 
those which cause a serious loss. 

In general, it is most important for him to know to what excent a 
certain insect is capable of doing injury, the time and mode of its 
attack, the animals it may aflect, and the best methods to adopt for the 
prevention or check of the injury. 

While in some of the insects to be discussed here the different stages 
of their existence appear to have little to reveal concerning the methods 
of treatment, there are others which we can hope to deal with only 
from a thorough knowledge of all steps in their development as a foun- 
dation. We hope the reader who has any desire to make use of such 
knowledge will Lave patience with those parts which may seem to him 
unnecessary details, remembering that it is often in some minor detail 
of existence, apparently of slightest importance, that we find the clew 
to successful warfarewith a serious pest. 

Much annoyance may be saved in some cases by a knowledge of the 
animals to which certain species of parasites are confined, both by pre- 
venting infection among those to which a certain parasite is common, 
and by avoiding the trouble of unnecessary restrictions in case the para- 
site can not occur on two or more animals which it is convenient to 
allow a common pasture, corral, or stable. The list of parasites arranged 
according to host animals. Chapter YIII, which has been prepared wit)* 
care from all accessible records concerning such species, will form a 
ready means of determining such questions without having to spend 
time in reading through the body of the work to find it. 

The subject of remedies and preventive measures is treated fully 



^Weinolade elsewhere description of a loase, Trichodectea mephitidis, that has been 
foond in ahnndauco on the skunk. 
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in a separate chapter, and we wish here only to allude in the briefest 
manner to a few general principles which should be kept in mind in all 
cases of insect attack upon domestic animals. 

As with many other insects, it is frequently much easier to prevent 
than to remedy^ and if careful attention is given to the matter the 
stock breeder may, for many of the pests here enumerated, gain for his 
herds practical immunity, even if other herds in the vicinity are 
infested. This is true for all species that are incapable of flight, or that 
depend for distribution on the direct association of infested animals 
with those that are free, or that, by attaching themselves to posts, rails, 
etc., where animals rub themselves, may be transferred from one to 
anotber. Prevention is also the most important measure with the 
internal parasites, bots, etc., which are with difficulty reached when 
lodged. With many others, however, such as mosquitoes, flies, ticks, 
etc., and with lice, mites, etc., if they have gained a foothold, direct 
treatment is absolutely essential. Here there is necessity for examina- 
tion of the conditions and adoption of one of two forms of treatment, 
according to the circumstances. The first, repellantj where, as with 
mosquitoes, flies, etc., it is possible to drive the insects from any par- 
ticular animal by mechanical devices or by use of repelling odors. The 
secoD i, destructive, where it is necessary by use of substances fatal to 
the parasite to cause its death. In allbf these there is choice among a 
number of fairly successful measures, each of which may have some 
particular advantage under certain circumstances. For example, dips 
and washes, which may be safe enough in hot weather, may be unde- 
sirable in winter. On this account it has seemed that some method of 
fumigation might prove of value, and experiments in this line have been 
made which show that it can be used effectively. The time required, 
however, to do this makes other methods still preferable. Doubtless 
some improvements in details of application may much facilitate treat- 
ment in this manner, and we would call attention to the subject dis- 
cussed more fully in Chapter VII. 



CHAPTEK II. 

DIPTERA. 
Mosquitoes, Gnats, Flies, and Ticks. 

The insects of this group are readily distinguished by their having 
only one pair of wings, the second pair, common to other insects, being 
represented by a pair of rudiments or modified structures called 
halteres or balancers. In many of the parasitic forms, however, the 
wings are entirely wanting, as in the sheep-tick, spider-fly, etc. They 
have suctorial mouthparts, and, in the forms attacking the various 
animals, these parts become readily adapted to penetrating the skin to 
reach the small bloodvessels. 

The larvae are fleshy grubs or maggots, or slender worms, adapted in 
the different families to widely different conditions of existence, but in 
nearly all cases requiring some degree of moisture. In this respect 
they range all the way from the entirely aquatic mosquito larvre to the 
forms which mature in comparatively dry situations in earth or even 
upon plants. 

The pupa5 are in some cases formed by the simple contraction and 
hardening of the larval skin and in disclosing the imago may either 
split on the dorsal surface or in a circular manner so that a cap is 
separated from the head end, leaving a round aperture through which 
the adult emerges. 

While comparatively few are parasites in the strictest sense, the 
group includes many of the most troublesome of the insect enemies of 
live stock, as will be recognized in the discussion of particular species. 

Family- OULICID^E. 
(M^osqiiitoes, G-nats, etc.) 

The members of this family are slender-bodied, delicate insects with 
gauzy wings, the veins of which bear minute scales. The mouth parts 
are provided with lancet-like piercing mandibles which, in the females, 
are capable of inflicting a severe bite. 

The larvae in those species whose life history has been traced are 
aquatic, and this may doubtless be considered as the usual habit for 
the family; but it is very probable that many species pass throa^Vsi 
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their transformations in moiBt places, under grass, etc, and po'hape 
even in tolerably dry situations. Otberwise it is difficalt to account 
for the swarms of the ad'i"'^ '" localities reiiiot« from water or low land. 




Filiilid UfHOH; /t genitalia uf suiiq; p, ncaleg from hind border of wId^; h, hcaJea from disk of 
TlDE~all en] VK«1 (from IlavBrd). 

The life history has been often repeated in works on natural history 
and it is unnecessary to give it iit detail here. It may, howerer, be 
^lowahto to give a brief statement of the general course. 
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Eggs are deposited in small boat-shaped masses and the larvie hatch- 
ing from these escape into the water. They move about by a jerky 
motion, often ascending to the snrface-to obtain a fresh aapply of air 
wbiuh is taken tbroagh a slender tube at the eandai end (fig. 2). The 
pnp£e are also active and move about in the water during their brief 
existence in this form, rising to the surface for air, which is taken 
tbrough a spiracle near the bead When the insect is ready to emerge 
tbe pupa rests at the surface with the dorsal face slightly ont of the 
water, tbe case splits and tbe mosqnito draws oat first tbe front legs 




flnlaj-gud (from 



which are placed on the water to serve as snpport while the rest of the 
body is withdrawn. The wings expand very quickly and the iusect 
flies away. 

About one hundred and fifty species of this family have been 
described, and of these over thirty belong to North America. They 
are mostly divided among tlie genera Oulex, Anopheles, and Oorethra, 
the m^ority, however, twenty-seven ac(;redited species, being included 
in the genus Oulex. These may be considered as mosqnitoes proper, 
and all our most annoying forms. 



\ 
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Their aggravating habits have been recognized by describers in such 
significant names as molestusy pungensj punctor^ damiwsus^ excitans, 
excruciansj impatiens, implacabilis^ provocans, etc., which may be taken 
as indicating that even a naturalist is capable of harboring resentment. 

Of the American species, Gulexpungens has been studied in the Divi 
sion of Entomology, and Dr. Howard ha« published in Circular No. 13, 
second series, a brief statement of its life history, being a condensed 
statement of a fuller article published in Bulletin No. 4, of this series. 

The following quotation, however, with the beautiful figures which 
have been kindly placed at my disposal for this paper, will serve to 
give a clear idea of the habits upon which remedial measures mast be 
based : 

The foUowing statement concerning the life history of these insects is based upon 
a series of observations made in this Division upon the development of two summer 
generations of Culex pungena, one of our commonest and most widespread species 
The writer has seen specimens of this insect from New Hampshire, Massachusetts 
New York, Maryland, District of Columbia, Illinois, Minnesota, Kentucky, Nebraska 
Louisiana, Georgia, and the Island of Jamaica, West Indies. No doubt it is also 
abundant in New Jersey. 

^gS laying takes place at night. The eggs are deposited in boat-shaped masses 
on the surface of the water, the number varying from 200 to 400 in each mass. The 
eggs may hatch in sixteen hours. The larvte live beneath the surface of the water 
coming to the top at frequent intervals to breathe. The larval state may be com- 
pleted in seven days; the pupal state may last only twenty-four hours. An entire 
generation in summer time, then, may be completed in ten days. This length of 
time, however, may be almost indefinitely enlarged if the weather be cool. There 
are, therefore, many generations in the course of a season, and the insect may breed 
successfully in a more or less transient surface pool of water. 

Mosquitoes hibernate in the adult condition in cellars and outhouses and under 
all sorts of shelter. The, degree of cold makes no difference in successful hiberna- 
tion ; mosquitoes are abundant in the arctic regions. 

PRETENTION AND REMEDY. 

That cattle and horses suffer a great amount of pain, and that there 
is actual loss to the stock owner from this source will scarcely be called 
in question by anyone familiar with the subject. These animals may 
often be seen with a flock of the pests flying around tbem or located on 
the body, their distended blood-red abdomens attesting their sangui- 
nary meal. This will be particularly noted where animals have been 
pastured in lowland or near thickets, where mosquitoes abound. That 
much can be done to abate this loss and pain is now well established, 
and the following extract from an article by Dr. L. O. Howard, who has 
done more than anyone else to call attention to these possibilities, will 
cover the question of remedies better than any summary of my own : 

Of remedies against mosquitoes in houses the best is a thorough screening of win- 
dows and the placing of nets about beds. If the insects are troublesome in sitting 
or sleeping rooms during the evening the burning of pyrethrum will so stupefy them 
as to make their presence unobjectionable. Pyrethrum for this purpose should be 
prepared by moistening the powder sufficiently to allow of its being roughly molded 
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by hand into little cones abont the size and shape of a large chocolate drop. These 
cones are then placed in a pan and thoroughly dried in an oven. When fired at the 
apex such a cone will smolder slowly and send up a thin column of pungent smoke 
not hurtful to man, but stupyfying to mosquitoes. In actual experience two or three 
such cones burned during the course of an evening have given much relief from 
mosquitoes in sitting rooms. It does not kill the insects, however, and is at best 
but a palliative. 

The mosquitoes found on the ceilings of bedrooms in the evening may be quickly 
and easily killed by means of a small, shallow tin cup (such as the lid of a blacking 
box) nailed to the top of a stick and wet insido with kerosene. This cup is placed 
over the quiescent mosquito, which immediately drops or flies against the oily sur- 
face and is killed. But altogether the most satisfactory means of Ughtiug mos- 
quitoes are those which are directed to the destruction of the larvte or the abolition 
of breeding places. These measures are not everywhere feasible, but in many places 
there is absolutely no necessity for the endurance of the mosquito plague. The prin- 
cipal remedies of this class are three: The draining of ponds and marshes, the intro- 
duction of fish into Ashless pools, and the use of kerosene on the surface of the water. 

The draining of breeding pools needs no discussion. Obviously the drying up of 
such places will prevent mosquitoes from breeding thereiu, and the conditions of a 
successful application of this measure will, it is equally obvious, vary with each 
case. 

The introduction of fish into Ashless ponds is feasible and advisable in many cases 
where the use of kerosene on the surface of the water would be thought undesir- 
able. In tanks supplying drinking water, for example, fish would destroy the mos- 
quito larva) as fast as hatched. A case is recorded in Insect Life (Vol. IV, p. 223) 
where carp were employed in this way with perfect success by an English gentleman 
living in the Riviera. At San Diego, Tex., tbe people use for this purpose a little 
fish, called there a perch, the species of -which the writer has not been able to ascer- 
tain. Probably the common voracious little stickle-back would answer admirably 
as a mosquito destroyer. 

Probably the best, and certainly the easiest, of wholesale remedies against mos- 
quitoes is the application of kerosene to the surface of breeding pools. The sugges- 
tion that kerosene could be used as a remedy for mosquitoes is not new and has been 
made more than once. Exact experiments out of doors and on a large scale were 
made in 1892 by the writer. These and subsequent experiments show that approxi- 
mately 1 ounce of kerosene to each 15 square feet of water surface on small pools will 
eflectually de8troy all the larvu) and pupai in that pool, with the additional advan- 
tage that the adult females, not deterred from attempting to oviposit, are killed when 
they alight on the kerosene-covered water. Ordinarily, the application need not be 
renewed for a month, though varying circumstances may reciuire more fre(iuent appli- 
cations in certain cases. 

Since 1892 several demonstrations, on large and small scales^ have been made of 
the practicability of this method. Under the writer's sui)ervision two localities 
were rid of mosquitoes by the use of kerosene alone. It will, however, probably 
not prove feasible to treat in this way the large sea marshes along the coast where 
mosquitoes breed in hordes, although even here the remedy may prove to be practi- 
cable under certain conditions and in certain situations. In inland places, however, 
where the mosquito supply is derived from comparatively circumscribed x)oo1b, the 
kerosene remedy will ])rove most useful. In some ( alifomia towns, we are informed, 
the pit or vault behind water-closets is subject to flushing with water during the 
irrigation of the lan<l near by. A i>eriod of several weeks elapses before more water 
is turned in, and in the meantime the water in the pit grows stagnant and becomes 
the breeding place of thousands of mosquitoes. Where, as in certain towns and 
cities, house drainage runs into such a pit and an outdoor privy with a seldom 
closed door is built over it, mosquitoes will breed all summer in the fluid contents of 
the vault, and of course will infest all the adjacent houses. 
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a ieaemptd of frcmwein poored into each raiilt at fntarvals of a 
«r Itam, wtmld greatly decieaae the annoyance from moeqnitoee, if it did not 
aH i iythfr prerent it. This is a ease where tho cooperation of nei^hon is most 
ssseaitial; erery householder in a giren neighborhood should see that his Taolt is 
lisated with kerosene legnlariy and often. The cost is so trifling that it need not 
he eoDsidcred. 

Wh«A, as is the case at many country homes, rain water is collected in barrels or 
hogj^ieads, for one purpose or another, mosqoitoes may and do breed in numbers in 
such ressels. If the water as osed be drawn from the bottom of the cask, it will do 
BO harm to ponr in a little kerosene, since the oil will not be drawn ont with the 
wat«T. At all erents, such receptacles should be covered at night to prevent egr 
laying. 

The qnestion what is the best way to cover with kerosene the sarfaee of a pool of 
some Miz«; is apparently needless, since the operation is obviously simple, but such » 
i|acstion has been asked of the Division. Simply ponring the oil on from any point 
of the shore will answer tolerably well, since it will spread of itself, but if for any 
reason it is desired to coat the pool rarpidly with kerosene, it may be advisable to 
spray the oil through a spraying nozzle, either from the bank or from a boat. The 
method of application will vary with each case, but in the class of pools which can 
he most advantageously treated, namely, those of small size, the 'oil can be well 
spread by throwing it on to windward with a wide sweep of the arm. 

Family CHIRONOMID^E. 

(Midges.) 

The insects of this family are mosqaito like, but differ, in that the 
costal vein is not con tinned around the wing. The antennae of the males 
are usually plumose. The larvae breed in still water, and for a species 
which has been present in great numbers in the water mains of Boone, 
Iowa, and which occurs in water tanks and reservoirs, it has been 
determined that the larvae form a protecting tube of earthy particles 
and bits of organic matter, the pupae coming to the surface to x>ermit 
the emergence of the adult (Bull. 32, Iowa Exp. Sta.). 

The BLOODSucKiNa Gnat. 

(Tersesthes torrens Towr .) 

This species, described from western New Mexico, is the type of a 
new genus, Tersesthes (Psyche, Vol. VI, i). 369). These gnats, accord- 
ing to Townsend, occurred in some numbers upon horses, mostly on the 
head and face, particularly around and below the eyes of the animals. 
They were very small and black, but their abdomens being distended 
and swollen with blood gave them a red appearance. The locality 
where they were taken was at an altitude of " something over 7,000 
feet." This species has not been recorded from any other locality and 
would seem to have a restricted range. 

It is described as being 1| mm. to 2J mm. long, according to the dis- 
tension of the abdomen, the wings 1^ mm., the general color blackish, 
wings grayish, transparent, with barely a smoky tinge. For farther 
details the original description should be consulted. 
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Family SI]ynJLIID.E. 

(Black Flies, Buffalo Grnats.) 

The insects of this family are short and sinall^ thick bodied, having 
no simple eyes and no transverse satore in the thorax. They are 
seldom more than a quarter of an inch in length.. 

The larvaB, so far as known, all live under water, usually in swiftly 
nurning water, and their structure and habits are both peculiar. The 
following extract sums up the facts regarding the discoveries of early 
stages: 

Schonbaner first discovered that the early stages of the Colnmbacz midge, egg, 
larva, and pnpa, were passed in the water and only left that element to transform 
to the perfect insect. Some time afterwards Verdat and Fries published the trans- 
formations of the Simulium aericeum. The larva) of the latter species live under 
the surface of the water on the stems of water plants on the genera Phellandriom 
and Slum. 

The larvsB are slender, cylindrical, and furnished near the mouth with two singular 
flabelliform appendages arising in pairs. The posterior part of the body is inclosed 
in a semioval cocoon attached to the plant. The pupae have on each side of the 
thorax eight long filiform appendages rising in pairs. The posterior part of the body 
is inclosed in a semioval cocoon attached to the plants. The fiy issues below the 
surface of the water, and, rising to the top, is protected by a fine silky covering of 
hairs. 

The early stages of several of the American species have been studied. In the 
American Entomologist (Vol. II, p. 227, June, 1870), under the heading, "The death 
web of young trout,'' we described the larva and pupa, with figures of a species 
afterwards described by us as Simulium pisdcidium (ibid., p. 367). These larvsB were 
said by Seth Green to live attached to stones in swift running water and to spin a 
silken thread in which young fish became entangled and killed. This statement 
created much excitement among fish culturists at the time, and really seemed very 
plausible. It was contradicted, however, by Sara J. McBride, of Mumford, N. Y., in 
an article published in the same volume (pp. 365-367), and also by Fred Mather, of 
Honeoye Falls, N. Y., in private correspondence with us. Mrs. McBride found that 
the perfect flies issued about the 1st of April and the 1st of June thereafter the 
larvsB were found in the streams in great numbers — ^as a general rule attached to 
water plants 3 or 4 inches below the surface of the water. Some were also attached 
to stones at the bottom. The majority were fastened to green, decaying water cress, 
and these were green in color, while others which held to dead forest leaves of the 
previous year's growth, which had become entangled with the cress, were brown. 
From this fact she justly argued they fed upon decaying vegetation. There was a 
succession of generations or broods throughout the season, tiie development of 
a single brood occupying about two months. The flies issuing in midsummer were 
smaller than those developed in the spring and fall, although no difference in the 
size of the larvsB and pupae was perceptible. 

In the same volume (pp. 229-230), Osten Sacken gives an account of an undetermined 
species found attached to the roots and plants in swift running streams in the vicin- 
ity of Washington. This article contains also an able review of previous writings 
on the subject, and is illustrated with figures taken from Verdat. 

In the American Entomologist (Vol. Ill, pp. 191-193, August, 1880), Dr. W. S. 
Barnard described the stages, with figures of the eggs, of a common species in the 
mountain streams around Ithaca, N. Y. The eggs were found on the rocks on the 
banks a few inches above the surface of the water; the newly hatched larvsB were 
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JQst at the snrfMe, and from this point there was a regnlar gradation in the 
the larrc down into the stream. The eggs were fonnd abundantly on the Is? of J 

In the Proceedings of the Boston Society of Natural History for Jannary^ lS!lf. 
Dr. Hagen described Simmlimm pietipet, a remarkably large species, the larr^r 
pops of which were fonnd in the rapids of the An Sable Rirer, Adirondack Xi 
tains, and in mentioning the fact in the American Naturalist for April, l^t. wt 
•tate^l that the larT;B and pap:e of presumably the same species wet« fo«B4 \j 
Messrs. Hnbbard and Schwarz in the rapids of Michipicoten River, nortk shst« m 
Lake Superior. The larrae were there found to have the peculiarity of floatins ii 
long strings, attached to each other by silken threads, while the pnp». foond im thf 
quieter pools close by, resembled clusters of coral. 

We also hjizarded the statement that these were the immature forms of the eei^ 
brated black fly of the Lake Superior region. In reference to the probable ideau^ 
of the Adirondack with the Lake Superior species. Dr. Hagen, in comparison of ^ 
specimens of these larv« and pupae, received from Mr. Hubbard, with similar ntipr 
of S. pietipet, remarked (Canadian Entomologist, Vol. XIII, pp. 150, 151) thai whik 
the larvie and pupae did not differ materially, imagoes from the Lake Superior. m< 
raised from the pup;e collected by Mr. Hubbard, differed from ^. piciiptt in 
much smaller size and in the color of the legs. (Report of the Unitod S 
Entomol<^ist for 18S4, pp. ^12-^43.) 

The report of the Entomologist for 1886 contains detailed accounts 
of the life history of two species named resx>ectiTely the Soatbera 
boffalo-gnat and the turkey-gnat. The recent appearance of this report 
and its accessibility to all render it nnnecess^iry to give more than ;» 
brief synopsis of these species, which will be added in their pn^er 
places. 

LOSSES FROM BUFFALO GNATS. 

The injories caused by bufifalo gnats are among the most serious 
resulting fix)m insect attack on domestic animals and man. Since it is 
impossible to refer all such injuries to the sj^ecies causing them, a 
statement of the losses dne to the species collectively will be in place 
here. 

The famous Golumbacz midge has kept up its yearly att;vcks upon 
the stock in its respective locality for more than a century, according 
to authentic records, and so late as 1880 has caused, according to a 
report from Minister John A. Kasson, the loss of 158 buffalo, 186 oxen, 
175 cows, 56 calves, 49 sheep, 118 horses, and 1,137 hogs. (See Bepoit 
U. S. Commissioner of Agriculture, 1884, p. 341.) 

In this country the losses from the species in the Northern States, 
though by no means inconsiderable, have not been such as to bring oat 
accurate statistics. In the South the losses of sheep, hogs, i^oultry, 
cattle, horses, and mules have been very great, but approximate est?* 
mates ai*e given in only a few cases. 

As far as can be learned the damage in Louisiana was bnt slight prior to 1850; but 
many animals were killed in 1861, 1862, 1863, 1864, and 1866. In this latter year the 
parish of Tallnlah, La., lost over 200 head of moles, and upward of 400 mules and 
horses were killed within a few days in the parishes of Madison, Tensas, and Con- 
cordia, all in the same State. In other States they also did great damage. In 1868 
many mules were killed in the lowlands of Daviess County, Ky. Although fire- 
quently causing more or less trouble and loss, they did not appear again in such 
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's ODveloimd lu a yellowish -white eHme and 
beginning of Jane, are also deposited upon 
BtoDi'B or grasaover which the water flowi 
and in the brooks of the more elei'Sted 
regions. Tiie female of that species is 
said to deposit on on average from 6,000 
to 10,000 eggs, but no detailed deaorlpti on 
is given, while we have fooDd only abont 
500 in the ovaries of our species. 

The larvffi are generally lees than half 
an inch in length, SQbcylJndrical, Rttoi- 
oated in the middle, and enlarged towsid 
both ends; the posterior third of the bod; 
U much stouten than the anterior third, 
and almost clali-shapeil. The color of the 
larva varies greatly, and is naaally more 
or less like that of the substance npoo . 
which it is fastened. The head, which is ! 
generally nearly square, is marked with ■ . 
pair of small, black, approximate spotfloi 
each side that look like eyes, but are not 
Beside the nsnal mouth ofgans, the head possesses two additional brown and fju- 
shaped bodies, which aro usually spread out and kept in constant motion when 
catching food; they open and close like n fan, and if f&lded can be partially with- 
drawn into the mouth. The smooth body of tbe larva is composed of twelve jointt 
or segments, Hve of which form the club-shaped anal portion of the 
body. On the nnder side of the thoracic portion is a subconical, 
retractile process (fig. 5), crowned with a circular row of short and 
sharp bristles. The anal extremity consists also of a subcylin- 
drical, truncated protuberance, which is crowned with rows of 
bristles similar to those of the thoracic proleg. The lurva pos- 
sesses no stigmata, but Immoiliately below the anal protuberance, 
on the under side of tlio bo<ly, tliero are three short, cylindrical, 
soft, curved, and retractile teutacles, to which the largo tracheui 
lead, and which are probably the orgauH 

Til some of the most mature iarv» two 
kidney-shaped black spots are visible just 
above the thoracic prolog, one on each sii 
investigated with a good lens, it is seen that the tufts of fil*. 
ments sorviug the future pupa for respiratioa are already 
formed under the larval skin. All these filaments ariu 
&om tbe same spot and are branches of a single inteinal 

The most essential condition for the well-being of tbrdt 
aquatic creatures is rapid motion of the water in which thej 
live. ■ ' • The uest important condition of a suitable 
breeding place is the pn-sence of some stationary matcriil 
in the water upon which to fasten themselves. 
Water in rapid motion is found only in certaiii, well- 
defined places, either iu streams coming from an elevated 
plateau or in streams meandering tlirough a level conntiy. 
In the former any sndden bend, or declivity, anil any obstruction, no matter, how 

'A. Kolumbdcsi li^gy. Dr. Uorv^l^ G6za, in Bovartani Lapok, Vol. I, No. W, 
Budapest, 1884. 
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small, will produce accelerated motion of the water. In the latter sudden bends are 
the chief cause. In the former there are numerous places where the larvas can 
securely fasten themselves, because large numbers of sticks partly embedded in the 
mud are not disturbed by the rising water. 

In many places the rocky beds of streams furnish excellent support 
for certain species. In such places as these they occur more or less in 
clusters, fastened by tbe posterior end of the body and capable of con- 
siderable movement, by traveling with a looping gait, by attaching 
themselves with silken threads and then allowing the current to move 
them about, or by floating free with the current until finding a satisfac- 
tory place in which to fasten again. 

The food of the larvae has not been determined for many of the 
species, but the Southern buffalo gnat has been proven to be carniv- 
orous, and in all probability other species have a similar habit. 

The pupa of the species of Simulium is peculiar and distinguished 
from most other dipterous pupae by the presence of a tuft of respira- 
tory filaments starting from each side of the thorax. (See figures of 
pupae of Simulium pecuarum and meridionale.) These tufts are com- 
posed of a variable number of very slender filaments varying with the 
different species of Simulium. The abdomen is armed with spines, and 
at the tip are two larger bent spines or hooks by which the pupa anchors 
itself within the pouch-like cocoon. This cocoon is open at the upper 
end and allows the exposed head portion of the pupa bearing the 
respiratory filaments to have free access to the water. It is composed 
of silken threads, generally grayish in color, and is attached firmly to 
sticks, leaves, logs, or other objects in the current of water. 

Remaining but a very short time in the pupal state, prolonged or shortened by 
atmospheric influences, they give forth the winged insects. The length of the pupal 
state in the case of the turkey -gnat averages five days. Both larval and pupal skins 
remain for some time in the empty pouch. 

The perfect insects issue from their pupsje under water, and surrounded, accord- 
ing to some writers, by a bubble of air. The silky hairs of the fly, however, are 
protection enough to prevent it from drowning. The winged insect pops to the 
surface like a cork, runs a few inches over the water, and darts away with great 
swiftness. 

The imago, — ^The perfect flies vary in length, the females being usually the larger. 
They are characterized by their peculiar short and thick shape. The head is bent 
under, and is nearly as wide as the very large and humped thorax. The thick 
antennsB are composed of twelve stout joints; the four-jointed palpi terminate in 
long and fine joints; the posterior shanks and the first joint of the hind tarsi are 
somewhat dilated. The free labrum is as sharp as a dagger, and the very prominent 
proboscis is well adapted for drawing blood. The insects possess no ocelli, but their 
eyes are large; in the male they join at the forehead, but in the female they are far- 
ther apart. The mouth organs of the male are also not so well developed as in the 
female, being soft and unable to draw blood. The bodies of these gnats are quite 
hard and can resist considerable pressure. ^* * * 

The gnats are exceedingly active, and endowed with very acute senses, which enable 
them to find unerringly animals a long distance away. Only females seem to form 
these aggressive swarms, since not a single male has been found in the large uum- 
Vers captured and investigated. The male stays near the place of its birth, and since 
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females once gorged with blood do not and can not return, copulation and the depos- 
iting of eggs must take place very soon after emerging from the water. These points 
have as yet to be investigated. 

All species of the genus Simulium, the life histories of which have been studied, 
are single-brooded. » » • 

PREVKNT1VE8. 

Smudges have thus far proved the best method of protecting animals in the field 
against buffalo-gnats. Thoughtful planters are in the habit of collecting and stor- 
ing during the year all kinds of material that will produce a dense and stifling 
smoke ; such materials are old leather, cast-oif clothing, dried dung, etc. As soon 
as large swarms of gnats appear, and the stock is threatened by them, fires are 
started in different parts of the plantation, and are kept burning as long as the 
danger lasts. Anything that will produce smoke is thrown upon the smoldering 
logs, and the most offensive is considered the roost useful. If the time for plowing 
has arrived, smudges are located in the fields in such a manner that the smoke is 
drifted by the wind over the teams at work. Such smoke-producing fires are also 
kept burning in the cities, and they are found in front of every livery and street-car 
stable, as well as of such stores as employ draft horses or mules. If these animals 
have to be upon the roads, they may usually be somewhat protected by tin pails in 
which some smudge is kept, and which are suspended from their necks and from the 
wagons. 

Animals may also be protected with a layer of mud or a coat of sirup. It has been 
found that animals which have shed their rough winter coat of hair and have 
become smobth are not as much troubled as others still covered with long hairs. 
The gnats find it much more difficult to obtain a foothold upon a smooth skin, and 
the clipping of the hair in early spring is therefore advisable. 

Buffalo-gnats have a great aversion to entering dark places, and stables thoroughly 
darkened are safe places for stock of all kinds in a gnat season. The odor of ammo- 
nia prevailing in such stables may also to some extent prevent the insects from 
entering. Planters with a small acreage, therefore, prefer to keep their horses and 
mules in the stable instead of working them in the field. For the same reason the 
owners of livery stables will not allow their' animals to be taken outside the city 
limits if gnats are numerous enough to be dangerous. 

But the great majority of planters can not wait for the disappearance of the pest, 
and have to resort to other defensive means. Various external applications have 
been used to this effect: Decoctions of alder leaves, tobacco, pennyroyal, and other 
herbs, have been tried with a view of preventing gnats from biting mules while at 
work ; but all of them have proven ineffective. At a time when small swarms of 
turkey-gnats were tormenting mules plowing in the field one side of the animal was 
moistened by Mr. Lugger with various insecticides, while the other side was not 
protected at all. By following the animal and watching the gnats it was soon 
observed that any offensive smelling substance would drive the gnats from the pro- 
tected side to the unprotected one. Kerosene emulsion, pyrethrum powder sus- 
pended in water, diluted carbon-bisulphide, and dissolved tobacco soap were all 
used in turn, and all seemed to produce the same effect. Several times the whole 
animal was carefully sponged with the one or the other of the above substances. 
For a time the gnats would not settle upon the animal; but in the course of two 
hours the beneficial effect of these insecticides was gone and the insects were no 
longer kept away. 

Experience shows that the best preventive is grease of various kinds. The follow- 
ing kinds are the most important: Cotton-seed oil alone, or mixed with tar, fish oil, 
gnat oil; a combination of stinking oils alone, or mixed with tar or kerosene oil, 
■crude coal oil, kerosene oil, kerosene oil mixed with axle grease, and others. To be 
effective, the grease must be used at least twice during the day, because as soon as 
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its offensive odor disappears it becomes inoperative. All snch applications are of 
no advantage, hov^ever, on stock running at large. Gnat oil is very extensively 
nsed, but it is, like the rest of the remedies, very apt to remove the hair.* In fact, 
all these different kinds of oil and grease are more or less injurious to the animals, 
because a continued coating with them weakens the system. 

The employees of the Hudson's Bay Company protect themselves and their stock 
against the bites of the ''black fly" by the use of oil of tar, and as long experience 
has shown it to be a simple and easily applied wash, we strongly recommend its use. 
A quantity of coal tar is placed in the bottom of a large shallow receptacle of some 
sort, and a small quantity of oil of tar, or oil of turpentine, or any similar material, 
is stirred in. The receptacle is then filled with water, which is left standing for 
several days until well impregnated with the odor. The animals to be protected are 
then washed with this water as often as seems to be necessary. 

As long as stock in the infested region is suffered to run at large, and is neither 
provided with shelter nor food during the winter months, it will suffer severely from 
the gnats. Animals well cared for can stand the attacks of the gnats far better, and 
do not perish as readily. Illtreated and unhealthy mules and those bruised and cut 
are the first to die, and the prevailing opinion of intelligent planters is to the effect 
that well-cared-for mules, if greased twice a day when working in the field, seldom 
die even when attacked. 

In each infested district it should be made an object of special inves- 
tigation to discover the breeding gronnds; to determiue the place and 
manner of ^gg deposition and other points in the life history since it is 
probably from this direction that we must expect to discover some plan 
by which to destroy the pests in the immature stages and thereby pre- 
vent the appearance of the vast swarms of flies which produce such 
serious consequences. 

REMEDIES FOB THE BITES. 

A number of remedies to counteract the poison of the buffalo-gnats 
have been tried, but none of them have been sufiiciently tested or have 
proven uniformly effective. The following applications have been of 
sufficient use to merit further trial : (1) Rubbing with water of ammonia, 
and admiuistering internally a mixture of 40 to 50 grains of carbonate 
of ammonia to 1 pint of whisky, repeating the dose every three or four 
hours until relieved: (2) continued doses of whisky alone and keeping 
the animal in a cool and darkened stable; (3) immersion in cold water 
of running streams. 

Many cases of death of human beings from the bites of buffalo-gnats 
have been reported and some of them seem well authenticated. The 
painfalness of their attacks will certainly put people on their guard, 
but it would be well for i)ersous in localities subject to invasion to go 

I According to Messrs. Fahlen & Kleinschmidt, chemists, of Memphis, Tenn., 
''gnat oU is any kind of stinking oil; it should not contain drying oils, such as 
Oleum 2tfit and 0. gosaypii," They use fish oil, and to increase its perfume add 01. 
animate fcetidum, 4 ounces to 10 gaUons. But since fish oil costs 50 to 75 cents per 
gallon, some mix it with crude petroleum; this addition, however, has th(> tendency 
to kill the hair roots. 01. hedeomce (pennyroyal) is too costly, and therefore not 
frequently used. Fish oil and 01. animale fcetidum have given tha \ivb«<» ^^\»\a,K»RNAssKw» 
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prepared with some means of protecting themselves when far from 
shelter daring the season of the year when the Hies abound. 

NATURAL ENEMIES OF BUFFALO GNATS 

The adults have so far appeared but little subject to attack from 
other animals. But few birds have been observed to feed upon them, 
though for the Southern forms the mocking bird, winter wren, and 
especially barnyard fowls, after the flies become gorged with blood, 
feed upon them Dragon flies (Libellulidse) and robber flies (Asilidae) 
have been observed to catch them. 

The larvfe are devoured in large numbers by the smaller fishes, min- 
nows, etc.; and probably the carnivorous beetles, bugs, and other 
aquatic insects prey upon them. Dr. Howard has observed near 
Washington the larvje of a species of Hydropsyche feeding upon the 
larvje of a species common in that locality. 

The pupae are pretty well protected by the resemblance in color to 
the objects to which they are fastened and their quiet habits. The 
eggs would seem to be open to the attacks of fishes, carnivorous bee- 
tles, etc., but no positive observations seem to have been made. 

DESCRIPTIONS OP SPECIES WITH NOTES ON THEIR HABITS. 

The species of this family, though not extremely numerous, have not 
been very fiilly characterized, and it is with difficulty that they are 
defined in brief terms. The attempt here is to enumerate the species 
so far clearly established, but more particularly to present the habits 
of each as related to domestic animals, without entering upon anything 
like a monographic treatment of them. 

The Columbacz Midge. 

(SimuHum oolumbatczenae Scbonbauer.) 

This, the first species to be studied in detail, was fully described by 
Ch. Schonbauer* nearly a century ago, and has been discussed by 
Kollar and others at various times since. The past history of the 
si)ecies, its distribution, destructiveness, etc., have already been stated. 

Its distribution extends over the valley of the Danube, though par- 
ticularly marked in the region of Columbacz, and some authors believe 
its distribution to be quite general and many other species to be but 
synonyms. 

Kollar 2 says "a small fly, the length of which scarcely reaches IJ 
lines and its breadth half a line, is one of the greatest scourges of the 
Banat of Temesvar, particularly that part situated between Uypa- 
lanka and Ursowa, which borders on the Danube." 

' Gescbichte der schiidlichen Kolambatczer Miikken im Banat, Wien, Patzkowsky, 
1795. 
^ Treatise on Injorions Insects, etc., pp. 68, 70. 
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"In the year 1830 there appeared iu the end of April and beginning 
of May, after a previous overflowing in the moDth of March, the same 
notorions Stmulium columbatc^xense as I was convinced by a close com- 
parison on the shores of the marsh from its junction with the Danube 
as far as Hanna, in Aastria-Hungary and Moravia, and most plentifully 
iu the countries lying on the banks exposed to the inundations. It 
attacked cattle in the meadows as in the Banat, nnd the villages in 
that neighborhood lost some hundreds of cattle, such as horses, cows, 
and swiue." 




Simulium rqatans Linn, is considered by many authorities as equiva- 
lent to the columbatczense. It was described from Lapland previous to 
the description of columbatczense, and, if identical, should of course 
include the form referred to that species. 

Simulium tjmaiuta Heig. 

This is the species upon which Yerdat and Fries made the extended 
studies which have been mentioned in the fore part of this chapter 
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under the name of Simulium sericeum. Baron Osten Sacken, however 
states that he inclines to the opinion that it is in reality the ornatum 
and in deference to this opinion we include mention of it under that 
name. It may be remarked that sericeum is considered the same as 
columbatezeme, mention of which has already been made. 





a^ 



Fio. 8.— Simulium ornatum: o. head of larva, beneath; 6, mandible; c, luaxilla; e, under lip; /, upper 
lip — all enlarged; d, larva attached to plant; g, pupa in cocoon— natural size (after Verdat). 

This species has not the record of having proven a source of any 
great annoyance in the region to which it is common, nor is its geo- 
graphical limit given with precision in any work at hand. The studies 
of its larval and pupal stages, however, gave a foundation for later 
researches upon the subject, and as furnishing interesting subjects for 
comparison, we reproduce the figures published by Verdat. 

The Black Fly. 

{SimuHum molestum Harris, MSS.) 

The celebrated black fly of the Northern States has long been known 
in the adult form as a torment to travelers and to domestic animals. 
The following account by Dr. A. S. Packard (Amer. Nat., Vol. II, pp. 
589-590) is sufliciently characteristic: 

The black fly is even a more formidable pest than the mosqnito. In the northern, 
subarctic regions it opposes a barrier against travel. The Labrador fisherman spends 
his summer on the sesishore, scarcely daring to penetrate the interior on account of 
the swarms of these flies. During a summer residence on this coast we sailed up the 
Esquimaux River for 6 or 8 miles, spending a few hours at a house situated on the 
bank. The day was warm and but little wind blowing and the swarms of black flies 
were absolutely terrific. In vain we frantically waved our net among them, allured 
by some rare moth. After making a few desperate charges in the face of the throng- 
ing pests, we had to retire to the house where the windows actually swarmed with 
them ; but here they would fly in our face, crawl under our clothes, where they would 
even remain and bite in the night. The children of the house were sickly and worn 
by their unceasing torments ; and the shaggy Newfoundland dogs, whose thick coats 
wotild seem to be proof against their bites, ran from their shelter beneath the bench 
and dashed into the river, their only retreat. In cloudy weather, unlike the mos- 
qnito, the black fly disappears, only flying when the sun shines. The bite of the 
black fly is often severe, the creature leaving a large clot of blood to mark the scene 
of its surgical triumphs. 

The distribution of this species is not accurately defined, but south- 
ward it occupies the mountainous regions of northern New England, 
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and it probably occurs in localities throughout much of the British 
provinces, its local distribution depending upon the occurrence of 
sw^iftly running streams, which are essential to the life of the larvae. 

The larval form has not been positively identified, but Dr. Packard 
figures a specimen which he collected in Labrador and which he sup- 
poses to be the larva of molestum or a closely related species. 

The Southern Buffalo Gnat. 

{Simulium pemiarum Riley.) 
EARLY HISTORY. 

In the American Journal of Science (Vol. 1, 1818) there occurs on 
page 328, under the heading, '^A destructive insect," the following 
interesting account, which must certainly refer to the buffalo-gnat, and 
which is, so far as I know, the earliest authentic account of its operations : 

But I will not enlarge upon a fact already familiar. I will ask your further indul- 
gence only while I communicate an authentic and curious fact for the information 
of the zoologist. 

In the Choctaw country, 130 miles northeast of Natchez, a part of the public road 
is rendered famous on account of the periodical return of a poisonous and destruc- 
tive fly. Contrary to the custom of other insects, it always appears when the cold 
weather commences in December, and as invariablj'^ disappears on the approach of 
warm weather, which is about the Ist of April. It is said to have been remarked 
first in the winter of 1807, during a snowstorm, when its effects upon the horses and 
cattle were observed to be similar to those of the gnat and mosquito in summer, 
except that they were more severe. It continued to return at the same season of the 
year, without producing extensive mischief, until the winter of 1816, when it began 
to be generally fatal to the horses of travelers. So far as I recollect, it was stated 
that from thirty to forty traveling horses were destroyed during this winter. The 
consequences were alarming. In the wilderness where the man's horse is his chief 
dependence, the traveler was surprised and distressed to see the beast sicken and die 
in convulsions, sometimes within three hours after encountering this little insect. 
Or, if the animal were fortunate enough to live, a sickness followed, commonly 
attended with the sudden and entire shedding of the hair, which rendered the brute 
unfit for use. Unwilling to believe that effects so dreadful could be produced by a 
cause apparently so trifling, travelers began to suspect that the Indians or others, 
of whom they obtained food for their horses, had, for some base and selfish end, 
mingled poison with it. The greatest precaution was observed. They refused to 
stop at any house on the way and carried, for the distance of 40 or 50 miles their 
own provisions, but after all suffered the same calamities. This excited serious 
inquiry into the true cause of their distress. The fly which has beeu mentioned was 
known to be a most singular insect, and peculiarly troublesome to horses. At leugth 
it was admitted by all that the cause of the evils couiphiined of could be no other 
than this insect. Other precautions have since been observed, particularly that of 
riding over the road infested with it in the night ; and it now happens that compar- 
atively few horses are destroyed. I am unable to describe it from my own observa- 
tion. I passed over the same road in April last, only two weeks after it disappeared, 
and was obliged to take the description from others. Its color is a dark brown. It 
has an elongated head, with a small and sharp proboscis, and in size between the 
gnat and mosquito. When it alights upon a horse it darts through the air, much 
like a gnat, and never quits its hold until removed by force. When a horse stops to 
drink swarms fly abpat the head and crowd iuto the mouth, nostrils, and ears; 
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hence it is supposed the poison is communicated inwardly. Whether this be true oi 
not, the most fatal consequences result. It is singular that from the time of its first 
appearance it has never extended for a greater distance than 40 miles in one direc- 
tion, sind usually it is confined to 15 miles. In no other part of the country has it 
ever been seen. From this fact it would seem probable that the cause of its exist- 
ence is local. But what it is none can tell. After the warm weather commences it 
disappears as effectually from human observation as if it were annihilated. Toward 
the close of December it springs up all at once into being again, and resumes the 
work of destruction. A fact so singular I could not have ventured to state without 
the best evidence of its reality. All the circumstances here related are familiar to 
hundreds, and were in almost every man's mouth when I passed through the country. 
In addition to this they were confirmed by the account which I received from Col. 
John McKee, a gentleman of much intelligence and respectability, who is the present 
agent of the General Government for the Choctaw Nation. He has consented to 
obtain specimeuH of the insect for your examination wlien it returns again ; and will, 
I hope, accompany the transmission with a more perfect description than it has been 
possible for me to communicate. — Rev. Eli as Cornelius. 

In the report of the United States Department of Agriculture for 
1886, the following snmmary of early occurrences is given : 

It seems that no authentic record exists in Louisiana about the occurrence of the 
Southern buffalo-gnat prior to the year 1850. It has been reported, however, that 
they had previously appeared in 1846. In 1861 and 1862 they were very troublesome 
in portions of Mississippi and Louisiana; in 1863 and 1864 they abounded about 
Shreveport, La., and in Chicot County, Ark. None are reported to occur in 1865, 
but in 1866 they invaded the alluvial country between the Arkansas and Red rivers 
east of the Washitn. In 1873 and 1874 serious injury was occasioned by them in 
several regions in Louisiana. But in 1882 and 1884 they were more destructive than 
ever before, doing immense damage to live stock of all kinds. Although not gener- 
ally very numerous in 1885, they appeared in sufficient numbers in several counties 
of Louisiana to kill quite a number of mules. In 1886 tliey appeared generally 
throughout the whole extent of the region infested by them, and they appeared 
rather unexpectedly, because it was so unprecedentedly late in the season. 

In Indiana this insect was well known as far back as 1843, when the settlers used 
to watch for it every year, as swarms would appear in certain regions with more or 
less regularity, often occasioning considerable damage. 

It was ascertained from a number of gentlemen in Tennessee and Mississippi that 
the buffalo-gnats were well known to their ancestors who first settled in that region 
at a time when Indians were their neighbors. * * 

But everyone questioned in the States of Louisiana, Mississippi, Tennessee, and 
Arkansas would voice this universal opinion, viz., that buffalo-gnats come only with 
high water and are contemporary with an overflow. The connection between an 
overflow and the appearance of the buffalo-gnats will be considered farther on. 

AREA INFESTED. 

The investigations of 1885-86-87, which have been reported very fully 
in the Department publications and from which the statements here 
made are mostly compiled, have shown that the extent of territory 
invaded by these insects is much greater than formerly supposed. It 
may be stated to comprise, in the worst years, the whole of the Missis- 
sippi Valley from the mouth of the Eed Kiver, in Louisiana, to St 
Louis, Mo. All the land adjacent to the many rivers and creeks that 
empty from the east and the west into the Mississippi Kiver is invaded 
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by swarms. They are driven about by the wind and reach points far 
away from their breeding places. 

In Louisiana all the land inclosed by the Mississippi and Red rivers, with perhaps 
the exception of the extreme western counties, is usually invaded by the buffalo- 
gnats during a gnat year. South of the Red River they become scarce, less aggres- 
sive, and appear only at very irregular intervals. 

In Mississippi all the counties bordering on the river that gives the name to the 
State are more or less invaded during gnat years. 

All Arkansas, excepting perhaps the western counties, shares the same fate. In the 
numerous creeks and rivers of this State and of Louisiana the buffalo-gnat breeds 
most abundantly. 

In Tennessee the same conditions prevail as in Mississippi, but the swarms do not 
reach so far east as in the latter State. 

In Missouri the buffalo-gnats infest only the southeastern counties. 

Kentucky does not fare as well as Missouri, since swarms of them frequently 
ascend the Ohio River for some distance. 

Illinois and Indiana are also more or less invaded ; in the former, it is tlie region 
bordering upon the Mississippi and Wabash rivers; in the latter, that on the Ohio 
and Wabash rivers. In 1886 buffalo-gnats appeared in large swarms at Be Soto, in 
Jackson County, 111., and along the White River, in Daviess County, Ind. 

In eastern Kansas swarms have repeatedly done great damage. 

LOSSES OCCASIONED. 

The extent of the losses due to this species have already been stated, 
thongh it is of coarse impossible to separate the losses dne to this 
species from those caused by the turkey-gnat. In a general way the 
latter may be said to be more destructive to poultry, while the attacks 
of this species are more particularly directed against the larger domestic 
animals. 

Domestic animals are attacked in the following order, varying somewhat in dif- 
ferent localities, viz, mules, horses, cattle, sheep, setting turkeys and hens, hogs, 
dogs, and cats. The death rate of mules is highest, both because they seem to be 
more susceptible to the bite, and because they are almost exclusively used in the 
Southern States for farm work. Horses also suffer greatly. Cattle, when weakened 
by winter exposure and by scarcity of food, succumb easily to the continued attacks 
of their winged foes. Hogs show at first the effects of the bite but very little ; yet 
large numbers die soon after the attack, while others die about six weeks after the 
disappearance of the buffalo-gnats ; they usually perish from large ulcerating sores, 
which cause blood poisoning. Many persons claim that the so-called charbon is 
produced by the bites of these gnats, a statement which is, of course, not borne out 
by facts. Sheep, although well protected by their wool, suffer greatly by bites 
upon the unprotected portions of their skins, and injure themselves still more by 
crowding too close to fires, which are built to produce protecting smoke. Many 
sheep crowd so close to the fire as to be burned to death. Setting turkeys and hens 
are frequently forced by the gnats to leave their nests. Young fowls are killed out- 
right. The gnats, in attacking fowls of all kinds, force tlieir way under the wings 
of their victims, where they can not be dislodged. Dogs and cats are also greatly 
tormented, and will not remain outdoors during a buffalo-gnat invasion if thej*^ can 
help it. Deer, forgetful of any other threatening danger, are tormented to such a 
degree as to lose all fear, and approach the smoldering fires ; in their agony they 
sometimes allow people to nib the gnats from their bodies, and will, in their frantic 
endeavors for relief, even lie down in the glowing embers or hot ashes. 
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EFFECT OF THE BITES. 

Animals bitten by many baffalo-gnats show all the symptoms of colic, and many 
people believe that these bites bring on that disease. Mules especially are thns 
afiected^yet large numbers of post-mortem examinations made by Dr. Warren King, 
of Vicksbnrg, and others, failed to show any relationship between this disease and 
the bites, nor were any facts obtained which would justify the correctness of such a 
popular conclusion. Dr. King opines that the effects of these bites on animals are 
much the same as that of the rattlesnake on the human system. This seems to be 
the generally accepted opinion among the more intelligent planters. The animal 
attacked becomes at first frantic, but within a very short time it ceases to show 
symptoms of pain, submits passively to the infliction, rolls over, and dies; sometimes 
all within the space of three or four hours. Even if bitten by a very great number 
of gnats death does not necessarily follow, and then it is not always suddenly fatal 
Mules which at night do not appear to be seriously injured will often be found dead 
next morning. 

Animals of various kinds become gradually accustomed to these bites, and during 
a long-continued invasion but few are killed toward the end of it. It is a prevailing 

notion that the bite of the gnats appearing first is the most poison- 
ous. It would seem to be more probable, however, that the poison 
introduced into the systems of animals — unless sufficient to prove 
fatal — may to some extent servo as an antidote against that intro- 
duced later, and if this poison should remain in the system with any 
stability, such a fact would also account for native or acclimated 
stock being less susceptible to the poison from bites than that re- 
cently imported. There is no doubt that stock freshly imported from 
Kentucky to Tennessee and Mississippi is more apt to be killed than 
that raised in the infested portions of these States, and that, having 
withstood one invasion, a second one proves fatal but seldom. One 
reason why buffalo-gnats appearing very early in the season are more 
dangerous may be found in the fact that the stocky weakened by 
exposure during the winter, have had as yet no chance to gain in 
strength by feeding upon the early vegetation, which it obtains pre- 
vious to and during a later invasion. Consequently, the resisting 
power of animals is greater later in the season . Experience has also 
taught owners of stock how to protect the same, and in comparison 
with former gnat seasons fewer animals are killed of late. Prof. J. 
Fio. d.^Simulium A Schonbauer, who wrote nearly one hundred years ago about the 
pecuarum- larva Kolumbacz gnats of Hungary, witnessed the post-mortem examina- 

— en arg ( rom ^^^^ ^^ ^ horse killed by these gnats. Upon dissection it was found 

Annual Keport jo m. 

Department Ag ^^^^ ^®* ®°^y ^** *^® anus entirely filled with the flies, but also the 

riooltnre. 1886). genital orifices, the nasal passages, and the bronchial tube and its 

ramifications. A case of this kind must be very exceptional. No 
doubt gnats will sometimes enter these passages, but as a rule death is not occasioned 
in this manner. The loss of blood and the terrible irritation of the skin by so many 
poisonous bites are reasons sufficient to account for the reflex irritation of the nerves 
and blood poisoning. 
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LIFE HISTORY AND HABITS. 



The larva is not diflferent in general appearance from that of other 
species and the general characters have already been stated. 

The annexed cut (fig. 9) shows it considerably enlarged and will make 
a detailed description unnecessary. It is translucent when living; the 
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body in some iadividnals is without m»rking8, while in most it is dis- 
tinctly marked with ditrk cross bauds on the back in the middle of the 
joints, while at each side is a white space; the under side is more or 
less irregularly spotted with brown. 

The head is yellowish brown, nearly square, horny, and marked as 
in the figure (fig. 10). 




■(greatly ealAT^^d f Ava 



9 of hooks (see fig. 11) 
s the set of breathing organB, 



The tip of the abdomen is crowned v 
and on the npper side of the abdomen ii 
which have been mentioned heretofore. 

The larvae are found more particularly attached to submerged 
logs, wholly or partly submerged stumps, brush, bashes, and other like 
objects in the larger creeks and bayous of the region to which they are 
common. 

They clnater together, and, faatunedby thepuaterior protuberanc^e Ui the leaf, they 
aMnne an erect poMtion, or make their way iipworil and downward with a loopmg 
gait. FreqnDUtly attached by a minute thread, they eway with the ripples at or 
near the sarface of the water, often an maoy an half a dozen being attached to a 
single thread. • • • They make their way np and down tbeae objects with 
perfect fteedotn, but do not ventnre above tlie water. 

Fi>od of the larvm.— The larvn of the Southent buffalo-gnat are oarnivoranB in their 
habits, althoQgh they do not, perhaps, reject floating particles of a vegetable origin. 
Their month is not adapted for biting olT any pieces 
from a large or solid snbstance, but is constructed to 
catch and ingulf small objects. To obtain these the 
fan-like orgaoj pecnlioi to these larvic create currents 
of water directed toward the mouth. Any small and 
floating matter drifted by the current of water into 
the vicinity of these fans is attracted by the ciliary 
motions of the component rays of the same, and tbns 
reaches the space embraced by them, and they, bend- 
ing over the month, direct the further motions of tlie 
l>artioles. If of the proper kind they are eaten, other- 
wise theyare expelled by a sndden opening or parting 

of the fans. They do not feed, as has been claimed, upon plants which they are 
nnable to bite off or chew, and which do not exist in the water at the time when the 
larvffi grow most rapidly. A searching investigation of tho water in their breeding 
places revealed the fact that it was sw.irmiugwith animal life, and was filled with 
the larral forms of small crustaceans belongini; to varions families, but chiefly to 
those of CopepodE and Isopods. An abundant supply uf food must also be fonud in 
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the preMnce of inunense numbers of f^eah-water apoDges, polyps, and knimslonla. 

Larvffi of the Southern buffalo-gnat kept in glass vessels voie obaerved to swalloT 

these niinnte cmstaceans, and none of this food was seeD to lie expelled again. 

A nambet of sqaaie diatoms, jointed together in a chain, have also been obnerved in 
the inteHtines of these larviu b; the aid of the microscope. 
The presence of such qoaatities of animal food will also account 
for the observed fact that the larvie grow so very rapidly dar- 
ing the eitrlj spring, since this is the time of the yeftr in which 
most of the small fresh- water crnitaceaDS spawn and produce 
living young, and food is, therefore, mnch more abondant at 
this snasoii than at any other. 

Wheo fully grown the larvie desceod to near the 
bottom of the stream, sometimes 8 or 10 feet, to make 
their cocoons. 

The cocoon upon these leaves is conical, grayish or 
brownish, seDiitransparenf, and has its upper half 
cnt square off, more or less ragged, as if left unfin- 
ished. Its shape is irregular, the threads composing 
it very coarse, and the meshes rather open and ordi- 
narily fiUed with mud. They are not always fastened 

separately, but fiequently crowded together, not forming, however, 

such coral-like aggregations as in some of the Northern species. The 

larva in spinning does not leave its , 

foothold, but running in the center of 

its work uses its mouth to spin this 

snug little house. In it, it changes 

to a pupa, which has its anterior end 

protrnding above the rim. 
The pupa (flg. 12) is, when fresh, of 

a boney-yellow color, the filaments of 

the front part of the body brown and 

the abdomen above tinged with brown. 

The filaments consist of six main rays 

issuing from the basal promiiienco and 

subdivided two or three times, so that 

in most cases as many as forty-eight 

terminal filaments can be counted. 

The color of the pupa changes with 

age, becoming pinkish, and, just be- 
fore emergence of the fly, black. 

"During the first of these colora- 

tional epochs they are attached to the 

vegetable substance upon which the 

pouch has been fastened by the thoracic filameuta, by threads about 

the body, and by the anal extremity; but during the last two the 

pupx hang by the short anal attachment alone to the threads at the 

bottom of the poueh and rise more and more out of it, until they swing 

freely in the current, attached only by the drawn-out threads," 




e, 18M). 
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They remain in the pupa state bat a short time. Both larval and 
papal skins remain in the pouch for some time. 

The adult fly od emergence from the pupa rises quickly to the sur- 
face, runs a few inches over the water, aiid the wings expanding 
almost instantly it darts away. The fly (fig. 13 side view, 
fig. 14 dorsal view of female) is nearly a quarter of an 
inch in length, the female being somewhat larger than the 
male and differing in many respects. The color is. black, 
bat the body is covered with grayish brown, short, and 
silken hairs, which are arranged upon the thorax in such 
a manner as to show three parallel longitudinal black 
stripes. The abdomen is more densely covered with simi- 
lar hairs and sbowB, furthermore, a broad dorsal whitish 
Btripe, which widens toward the posterior end. 

The male differs in the structure of the head (fig. 15; 
head of male at the right; of female at the left), the eyes 
b^ng larger, joining each other in the middle line, and ^'o- 14. 
the individual facets being much larger on the upper part ^^" 
of the eye, while those of the lower part (not correctly from 
shown in the figure) are minute, tlie line of separation ™^' 
between the two sizes being well marked. 

The time of appearance of the swarms is regulated by 
the earliness or lateness of the spring, and consequently 
it is much earlier in the southern parts of the Misstssippi \ alley As 
a rule, they can be expected soon afttr the first coutinuous warm 



|»ort Ueprnrt- 
ment of Agri 
culture, ISKJ 




weather in early spring. In 18S5 the first swarms were observed in 
Louisiana March 11, in Mississippi and Tennessee May 1, and in 
Indiana and Illinois May 12. 

The accounts of Its occurrence in December or other winter months 
do not seem to agree with the observations of recent years, but are 
perhaps explicable on the ground of unusual seasons at the time of 
such appearance. Small or local swarms may appear somewhat earlier 
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or later in the neighborhood of their breeding places. The number of 
individuals in a swarm can not be computed, as it varies greatly. The 
swarms lead a roving life, being drifted about by the wind and are 
frequently carried long distances from their usual haunts. 

At first the merabers composing a swartu are very active and bloodthirsty; but 
they soon die, and the swarm decreases graduaUy and soon disappears entirely. 
New swarms appear continually and -replace the former ones. The duration of an 
invasion throughout the regions infested varies from a few days to five or six 
weeks. If cold weather follow their appearance, the gnats become semi -dormant; 
they are not killed by it nor by rain, but revive and become aggressive again with 
the first warm rays of the sun. Hot weather, however, soon kills them and pats an 
end to any further injury. The -tluration of life of a single individual is short; at 
least specimens confined even in large and well lit boxes soon die. Buffalo-gnats 
that have once imbibed blood of any animal also soon die, as seen by the large num- 
bers fonnd dried up in stables in which they have been carried attached to mules or 
horses. In the fields gnats filled to repletion with blood drop to the ground and 
crawl away, soon to die. They suff'er, therefore, from their bloodthirsty habits, and 
this seems to be quite a general rule with all those blood-sucking species which are 
known to annoy man and other warm-blooded animals; for the love of blood gener- 
ally proves ruinous to those individuals which are anxious to indulge in it, as W9 
have shown to be the case with the harvest mite or jigger. ' 

CHARACTER OF A SWARM. 

The number of individuals comprising a swarm can not be computed, as swarms 
vary greatly in size. Their presence is at once indicated by the actions of the various 
animals in the field. Horses and mules snort, switch their tails, stamp the ground, 
and show great restlessness and symptoms of fear. If not harnessed to plow and 
wagon they will try to escape by running away. Cattle rush wildly about in search 
of relief. Formerly, when deer were still numerous, they would be so tormented by 
these insects as to leave their hiding places and run away, seeking protection even 
in the presence of their greatest enemy, man. Approaching animals in the field, we 
notice at once small black bodies, exceedingly swift in their fiight, darting abont 
their victims in search of a suitable spot to draw blood. But even during a very 
general invasion by these gnats these insects are not uniformly distributed throngh- 
out the region infested, but they select certain places. Only low and moist groand 
is fre<iuented by them; exposed or sunny spots are never visited. There may be no 
indications of gnats in a whole neighborhood, and the unprepared farmer, dreaming 
of no danger to his mules or horses in passing dense thickets of bushes, etc., near the 
roadside, is suddenly attacked by a swarm of these pests, and is frequently unable 
to reach a place of safety in time to save his cattle. As suddenly as such swarms 
appear, just as suddenly do they disappear. During a gnat season cautious farmers 
never travel with their horses or mules without providing themselves with some kind 
of protective grease. 

When buffalo-gnats are very numerous the whole air in the vicinity of our domes- 
tic animal's is filled with them at times, and looking toward the suffering brute, one 
sees it surrounded by a kind of haze formed by these flying insects. Sweeping rap- 
idly with the hand through the air one can collect hundreds of gnats by a single 
stroke. They crawl into everything, and the plowman has constantly to brush them 
away from his face, which does not always prevent them from entering and filling 
his month, nose, and ears; he is so tormented by them, and frequently by their bite 
as well, that he has to cease working for the time being. Thousands try to enter 



' See American Naturalist, Vol. VII, 1873, p. 19. 
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the houses in villages and cities, and. the windows are frequently completely cov- 
ered with them. 

MODE OF AITACK. 

The lliglit of all species of Simulium is very swift and powerful. They possess, in 
comparison with most other flies, an enormously large thorax, consisting of a very 
tough, chitmous integument, that furnishes ample attachment for the strong muscles 
which propel them during tneir long and continuous flights. 

The Southern huffalo-gnat is exceedingly active in all its motions, and is at its 
bloody work as soon as it has gained a foothold upon an animal. The individual 
flight is inconspicuous and rarely more than a few feet from the ground. It is also 
usually noiseless, but when one passes rapidly close to the ear of a person the sound 
produced is faintly like that of a passing bullet, and no one who has listened to it 
will over forget it, but will always connect it with their presence. 

If the insects are not very hungry, or if influenced by too warm or too dry an 
atmosphere, they circle round a mule or a horse very much like so many small bees; 
if hungry, however, they lose no time whatever, but with a few nervous jerks settle 
upon the selected spots and immediately go to work. They are never quiet, but are 
most active during early morning and toward evening. They also fly during oioon- 
light nights. During the hottest portions of the day, from 11 a. m. to 4 p. m., they 
are more or less inactive. Their favorite time of attack is a cloudy, dark day, or 
when rain is threatening. If the gnats try to enter houses or stables by means of 
the windows, they constantly butt their heads against the panes of glass, until they 
become so exhausted that they drop to the ground and die. Specimens kept in con- 
finement in large vessels, with the bottoms covered with moss and soil and contain- 
ing a wet sponge and a saucer tilled with water, die within forty hours. During all 
this time they never cease trying to escape. The sense of smell (and sight) of these 
insects must be well developed, because they unerringly find animals a long distance 
iiway from their breeding places. If very numerous they cover the whole animal, 
without making any selection of position. 

The smaller turkey-gnats are not so bloodthirsty, nor do they form such large 
swarms. The snorting, biting, switching of tails, and the general restlessness of the 
stock in the fields soon reveal the presence of their foes. The gnats will, upon 
aiTival, rapidly circle around the animal, select a point of attack, fasten themselves 
upon the chosen spot, and immediately commence to bite. The genital and anal 
regions, the ears and portions of body between the forelegs — in short, those parts 
whero the skin is most easily punctured — are selected by these insects. The attack 
is so rapid that in course of one minute the body of the tormentor is seen to expand 
with blood, which shows plainly through the epidermis of the abdomen. The bitten 
part of the animal shows a nipple- like projection, and if the insect is removed by 
force a drop of blood as large as a good-sized pin's head will ooze out. Other gnats 
will almost at once pounce upon the same spot and continue the biting. All those 
veins which project under the skin of the animal are also favorable points of attack, 
and their course is made visible by the hordes of gnats fastened upon them. 

REMEDIES TRIED AND PROPOSED AGAINST THE LARV^. 

The results of a number of diflferunt experiments with insecticides upon the larvsB 
of the buffalo-gnats made by Mr. Lugger during the early spring indiccite that it is 
nearly if not quite impossible to reduce their numbers by killing them in the streams. 
To attempt to do so when all these streams are swollen, and frequently from 10 to 20 
yards wide and half as deep, would be sheer waste of time. When the water is very 
low and much more sluggish in its motion, thus bringing the chemicals in contact 
with the larviB, an application of them might be more effective. Great caution 
must be used in any efforts in this direction, however, as both man and beast are in 
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many localities entirely dependent upon these streams for their water supply, and 
the introduction of poisonous substances might cause mnch trouble. 

Some of the experiments were made by confining the larvas in glass tubes and 
submitting them to a current of water to which the following decoctions and sola- 
tiouH had been added, viz: China berries, salt, lime, sulphur, tar water, kerosene 
emulsion, and carbon-bisulphide. Strong tar water killed them; diluted, it proved 
harniloHS. Kerosene emulsion diluted to contain 5 per cent kerosene was effective; 
3 ounces of carbon-bisulphide in 7 quarts of water proved fatal within ten minutes; 
the other insecticides were ineffective. It would be very costly to put enough of 
these materials in the water to produce the desired effect. 

If the general opiuion that broken levees are to blame for the destructive swarms 
of buffalo-gnats prove to be the correct one, the restoration of such levees would, 
within a few years at most, restore the former immunity from these insects. This 
time would be materially hastened by the removal of obstructions in all such parts 
of the bayous where they would come in contact with the swiftest current. 

OVERFLOWS AND BUFFALO GNATS. 

It is very generally claimed by the inhabitants of the infested region that as long 
as the States bordering upon the Mississippi River had a perfect levee system, which 
prevented the water from escaping into the inland bayous, no damage was occa- 
sioned by buffalo-gnats, not even in districts now badly infested. It is further 
claimed that the buffalo-gnats appear with every overflow, and only with an over- 
flow if such overflow occur at the proper season and with the proper temperature, 
viz., during the first continuous warm days of March, April, or May. 

The chronological data already given seem to prove such assertions correct. Too 
much weight should not, however, be attached to these data. The region is as yet 
rather thinly settled, and no systematic records of the appearance of bufifalo-gnats 
in injurious numbers have ever been kept. A general and widespread appearance of 
these insects seems to take place, however, only during an inundation, and, granting 
the connection between the two phenomena, the causes for it are yet obscure. It 
was by the elucidation of this problem that we hoped to discover some means of 
preventing the injury of the flies by preventing the multiplication of the larvse. 

Inundations in the lower Mississippi Valley are not occasioned by local rains, but 
by the immense volume of water brought down by the river and its more northern 
tributaries, and such overflows first take place in the northern regions infested by 
the buffalo-gnats, and not in the southern. The earlier appearance of these insects 
in the South would seem to iuyalidate the prevailing belief that an overflow brings 
them. Similar conditions prevail in Hungary, where a closely allied insect does so 
much injury to all kinds of live stock. There the gnats appear every spring in 
varying numbers, forming local swarms which move about with the wind; but no 
general invasion takes place until the River Danube inundates the region infested. 

Is it not probable that swarms of these gnats are forced by the conditions conse- 
quent upon an inundation to extend their flight beyond their usual haunts to the 
more elevated and drier regions, and that in this fact we have at least one of the 
causes of the connection? Small swarms, otherwise local and unobserved, would 
thus, during a period of high water, be forced to band together in such immense 
armies. There must be other reasons, 
insects appear in such vast swarms with 
solved by a critical study of many breeding places during several seasons over the 
whole region involved. 

Some peculiarities of the swarms of buffalo-gnats have been observed, and these 
may, by closer study in future, throw some light upon the problem. It is to be 
noted that all the specimens composing these swarms are females, and that not one 
male has been found among them either here or in Europe. There is every reason 
to believe that none of the females composing the blood-thirsty swarms return to 
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the localities where they were born and developed. Experience indicates that once 
gorged with blood they die. The swarms dwindle in proportion as they are carried 
away or move from their breeding places. 

Close investigation with the microscope has failed to reveal any eggs iu the ovaries 
of the females composing these swarms, and if they deposit eggs at all it is before 
coDgregatiDg to attack animals. 

These singular facts invite speculation and theory, but it were unwise to indulge 
in these before we have learned more about the eggs, when and where deposited, and 
whether the females depositing them are in any way different from those oomprising 
the swarms. Dr. Fritz Milller has published in the Archivos do Museu Nacional do 
Rio de Janeiro, Vol. IV, page 47, Pis. IV-VII,' some very interesting observations on 
another fly (Paltostoma torrentium), the larva of which is only found in the torrents 
and cascades of certain streams descending the mountains of Brazil. There the 
pupsB fasten by the flat venter to the rocks under water, and change into the per- 
fect flies. He found by opening the mature pupie that there are always two forms 
of females associated with one form of male. The one form of female possesses a 
rudimentary month, only fit to sip honey, while the other has a mouth well adapted 
to penetrate the skin of warm-blooded animals and to suck blood. 

The male Simulium, so far as known, is only found near where it developed. The 
structure of its mouth prevents it from biting, and it shows no inclination to join 
the roving swarms of females. Hence pairing of the sexes must take place in the 
vicinity of birth, and the eggs are probably deposited soon afterwards. It is also 
possible, as in the case of other Diptera, that the eggs are already well developed in 
the pupa. 

The condition of the inundated region forbids an indiscriminate selection of places 
to deposit in, since the young larvas must in time find suitable swift currents of 
water after the subsidence to the normal level. Such breeding places we hope to be 
able to map out in future. 

It has also been claimed that a number of successive broods of the buffalo-gnat 
appear in early spring. If such were the case the relationship between the presence 
of the gnats and an overflow could be very readily imagined; but we have already 
shown that there is absolutely no proof thus far of more than one annual brood. 

Mr. Webster, while studying in the neighborhood of Vicksburg last spring, was 
impressed with the idea that the connect! pn between the Simulium increase and 
overflows was dependent upon the condition of the levees^ in that the river water 
in swelling the waters of the bayous not only creates a stronger current in the main 
bayou, but brings the current in contact with many trees and shrubs,, as well as 
stumps and vines, along the bayous, thereby offering much greater chance for the 
larv£B to attach themselves. 

While we were at first inclined to give some weight to this view, and it seemed to 
afford an additional important argument in favor of keeping the levees in good con- 
dition, a survey of the whole field leads us to abandon this as the most important 
cause in the increase of the gnats during the period of the overflow, and to adopt 
the theory already advanced, viz., that the connection is at least partly due to the 
gnats being driven by the advancing waters from the lower to the higher lands. 

Another theory, not supplanting this last, but supplementing it, we would advance 
here: There is no doubt but that the advance of the waters from the main river and 
their commingling with the clearer streams and tributaries carry a suddenly increased 
food supply, in the way of minute Crustacea and other aquatic creatures, to the 
Simulium larvsB just at the season when these are about to transform. It is quite 
probable that development in these larvsB remains more or less latent or stationary 
during the cold winter months or when the water in which they occur is depleted of 



* Reviews of his paper appeared in Kosmos, VoL VIII, pp. 37-42; Nature, July 7, 
1881, p. 214; Entomologist's Monthly Magazine, February, 1881, p. 206 and pp. 
130-132, and March, 1881, pp. 225, 226. 
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minuto animal life, and that a sudden access of food would accelerate the tinal 
transformations. 

A possible third connection between the overilow and this increase may arise from 
the fact that the larvu), when the water rises, leave their attachments, or that the 
d«Sbris upon which they are fasten* il becomes itself started by the flood current, and 
that in consequence the larva) from hundreds of smaller streams and tributaries are 
carried away by the rising water and impelled into the current of the large streams, 
by which they may be carried for many miles, sprendiug out at last in the overflowed 
region at just the time when they are n-ady for their final transformations*. On this 
theory the larvic from regions far distant become massed in the overflowed regiou 
and vastly augment the numbers which have naturally bred there. 

The Turkey Gnat. 

(Simulium meridionale Kiley. ) 

The early history of the turkey-gnat is so intimately conuected with 
that of the preceding species, and the losses due to the two species 
have been so generally confused, that what has been already stated 
upou these topics covers about all that can be said. It is unnecessary, 
therefore, even if it were possible, to give separate account in detail. 

In the insect itself, however, and in many details of its life history 
and habits, there is so much diflfereuce that it becomes necessary to 
give some attention to them. 

LIFE HISTORY. 

While the area occui)ied by the adults corresponds in general with 
that of the S. pecuarum^ the breeding places appear to be quite different. 

In this species the breeding grounds are limited to the 
smaller streams and branches, and the larvae are found 
attached to subnierged dead leaves. Often these leaves 
are held by sticks, rails, and other obstructions, which 
serve to fasten them in the mud and at the same time 

\ ^8 create currents which are favorable to the existence of 

J ^Wi thelarvaj. 

The larva has the peculiar shape and appearance of 
the SimuliidsB larvae in general (see fig. 16 for the larva, 
the hair line giving natural length). The markings of 
the head and body are much more irregular than in 8. 
pecuarum. They usually possess one or two lateral 
spots on the enlarged hind part of the body ; the head 
lacks the regular arrangement of spots and lines; the 
breathing organs are quite different, and three main 
trunks branch each six times and the branches enter 
the trunk from the sides. 



Fig. \Q.— Simulium 
meridionale : lar- 
va, side view — 
enlarged (from 
Ann. Kept. Dept. 
Agr. 1886). 



These larvae are evidently somewhat social iu t^eir habits, as 
they crowd together upon one leaf in numbers varying from ten to 
thirty, and, judging from their uniform size, they must be the off- 
spring of the same parent. As the current away from obstructions caused by twigs 
and leaves decreases in swiftness, so do the larvae decrease in numbers, until only a 
few feet away but one or two can be found. 
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"When first fonnd, in earl; Marob, tbey am quite Btuoll, but tbey f;'^^ rapidly dur- 
ing the latter part of March and early April, They are-(|uite Btationnry when not 
disturbed. Besides being fasteueil to the leaf by the last posterior segment, the; 
ate also secnrely anchored by a very flue silken thread. When disturbed they loosen 
their bold at once and float down stream, suspended and retarded by this thread, 
whicli very rapidly increases in length while tbe larvui are drifting with tlie current. 
While thus drifting tbey jerk about in a lively manner, searching for a new restiug 
place, and sink to the bottom quite gradually. Owing to tbeit ainall size and to 
tbe fact already stated, that their color is iu barmoiiy itith tbeir surroundings, or 
-with tbe leaf npon which they are faateucd, these larv.-c are difficult to detect in a 
depth of ^ to 4 inches. When removed and put in a glass vessel they soon settle 
agaiust the sides of their prison and can tbeii be studied with a leua. 

The larva can move about very rapidly in the manner of n span-worm, but with 
this ilifforence, that it always remains ancbore<l by means of a (bread, which length- 
ens ns the animal proceeds. Being very restless 
aii<l active in sncb confinemeot, It will keep on 
looping for hours, at a rale of twenty to twenty 
fivu loops i)er miuate. It can mpve both forward 
and backward, tbe forward motion being pro 
daced by fastening the single thoratic leg to tbe 
side or bottom of tlie vessel, loosening tbe anal 
prolog, bringing it close to the former ond let 
ting tbe latter go at almost the same moment, the 

backward motion being simply a reversal In 

tfao course of six to eight hours the larta becomes 

weak and sickly. It will drop to tbe bottom of 

tbe vessel if disturbed, but will no longi r tr\ to 

escape. All tbe larvie thus imprisoned, in re 

peat«d trials, died in the course of t went \ four 

bonrs. Acolony of nearly full-grown lorvii, in a 

small creek, shared tbe same fate when the o\ er 

flow of the Mississippi Itiver created a back flow 

and mode tbe water in this c^reek stationary for 

All the creeks and branches in which such larvre wore found by Mr. Lugger 
desreud in beds composed of clay. The Rocky Bottom Branch, a tributary to the 
Horn Lake Creek, Missisaipiii, has worn oat a bed in a solid deposit of stratified 
ferrugiuous sandstone, intcruiixed with conglomerations of the same substance. 
Tbe water, 6 to S inches deep in normal seasons, oven during the summer months 
runs over this stony bed in very rapid currents, forming everywhere littlr: cascades, 
and no better breeding places for the larvre of ony Simulium could bu imagined. 
Yet none could be found, plainly indicating that tbe species under consideration 
must be able to fasten to submerged nmterial to Snd a suitable borne. 

The larviB form their cocoons just above tbe bottom of the smaller 
perennial streams and are hence not endangered by the variations in 
tbe depth of the water, for wliile it may rise snddenly with every heavy 
rain and fall as suddenly afterwards the depth is quite uniform at other 
times. 

The cocoon (fig. 17, a) is much neater than that of 8. pecitarum, being 
formed of fine threads, lined with gehitinoaa ones. The web is quite 
dense, uniform, with well-deflued, sometimes tliickencd rims. The 
(iocoon is always securely fastened singly to a leaf or stick, and even if 
many are litstened upon tlie same leaf they do not crowd each other. 
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It fits snugly aboat the pnpa, which is so securely anchored inside as 
to be with difficulty extricated. 

The pnpa (fig. 17, b) has the general shape and color- 
atiou of that of 8. pecuarum, but the thoracic filaments 
consist only of the original six rays, which do not 
branch. The length of the pnpa stage for this species 
averages five days. 

The adult insect (flg. 18, female; fig. 19, male) has the 

general apearance of peeuarum, but is smaller and 

lighter in color. 

The females are 2.5to3 mm. in length, the males fiom 

FiQ. is^.ftmiiKtin. j g ^^ 2 mm. The females are of a general state-bloe 

maie-euiarged coloF and have darker markings on the thorax and 

ifrom Ann. Kept, abdomcn, as sbown in the figure. There is also a sil- 

Dept. Ajr., ISM)- ' * _*■ **..., j j 

very pnbescenee over most portions of the body, and 
the colors of some parts cliange in certain lights, giving greenish, 
coppery, and dark bine. The male has confluent eyes composed of two 
very different sets of facets, which 
are clearly shown in the figure. 
The body throughout is darker, 
mostly black with bluish luster, 
and rather sparse white pubes- 
cence. 

The flight, method of attack, 
and othei- habits of this species 
need not be given separate de- 
scription, neither is there any- 
thing to add regarding remedies 
that may be available for the de- 
struction of the adults or preven- 
tion of their injuries. 

The breeding places of the 
larvEB, however, seem more open 
to attack than the others, and ex- 
periments recorded in the report 
of the Department for 1886 show 
that it 18 possible to affect them with solutions added to the water, 
but not with great success, except when used in such quantities as 
to kill other insects, fishes, etc., which probably prey upon the gnat 
larvfie. 

If the breeding places in the creeks have to be searched out to apply the insecti- 
cides, it would be much more simple to remove all the logs, sticks, and leaves. All 
the feacea across the LiaDches should be removed, or rather replaco<l bj wire feoces, 
which would neither impede the current nor catch as many sticks aud leayes. Logs 
and larger twigs, if not embedded too deep in the mud of the creek or banks, will 
always be removed by the high water, a I'ery couimon occutrrnce in (be bafTalo-gnit 
region. Old leaves mode heavy by tbe adhering mud would also be carried away by 
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any high water if the obstructions in these creeks were removed, and with the 
sticks and leaves many, if not most of the larvsB, would be carried away either into 
the main rivers or the lower level of the creeks or lakes where there is no current and 
where they would x>erish. 

The Westebn Buffalo Gnat. 

(Simulium occidentale Townsend.) 

This buflPalo-gnat is first recorded by Mr. 0. H. T. Townsend, in 1891 
(Psyche, Vol. VI, p. 106), from southern New Mexico. 

While no subsequent records have appeared, there is little doubt 
that it has continued to appear along the river valley where it was first 
observed. I can do no better than to quote from Mr. Townsend with 
regard to its habits, etc. : 

In the son them part of New Mexico, along the valley of the Rio Grande, there 
begins to appear about the 1st of May a buffalo-gnat which is quite as trouhlesome, 
especially to man, as its more Eastern congener, S, pecuarum. It proves to be an 
nndescribed species. The first individuals that I have noticed this year were in an 
orchard near Mesilla, on the 7th of May, and they were at that date swarming in 
considerable numbers. Mesilla is about a mile from the Rio Grande, which flows to 
the west of the town. Gnats were found also on the same date, hut in less numbers, 
on the college grounds, which are situated about 4 miles from the river. The river 
rises in May, overflows all the low areas lying adjacent to it, and becomes a roaring, 
rushing body of water. Its volume is dependent upon the amount of snow in the 
foothills to the north, particularly in Colorado, and on the rains, which are only 
exceptionally a factor. The snow in the canyons exerts little influence, for its thaw 
is so gradual as not to be felt. I give these data for what bearing they may have 
on the breeding habits of this species. It is well known that Simulium breeds in 
running water, and our species is no doubt dependent on the rise of the Kio Grande 
for its appearance. Doubtless, also, it is distributed through the valley by the sys- 
tem of acequias or irrigation ditches in use in this country, which open from the 
river on a higher level to the north, and furnish the only source of water supply for 
the raising of crops. This is an adverse bearing of the riparian irrigatiou on inju- 
rious insects. The securing of artesian water and shutting off of the river water 
would no doubt lessen the dispersion of the gnats through the vaUey. 

From the first part of May the gnats increase in numbers, until by the middle or 
last of the month they are very abundant in all parts of the valley. It is usually 
between this time and the middle of June that the river is at its highest point. 
They are then to be found on the mesa to the east toward the Organ Mountains, and 
may be met with also on the elevated mesa nearer the mountains, especially to the 
north. On May 17 I observed them on the summit of the first mountain at the east- 
em end of the Dofia Ana range, which is nearer the river than the Organs, and 
farther north. The elevation is at least 4,500 (probably 5,000) feet above sea level, 
or about 1,500 (perhaps 2,000) feet above the level of the river. They are not found 
in the Organ Mountains, which are about 20 miles east of the river, nor on the plains 
to the east and south of them, though on the mesa to the west they approach to 
within a few miles. This was observed May 23-24, while in the valley itself at this 
time they were almost unbearable. 

These gnats are a great annoyance to man, by far greater than any other insect 
that we have in this locality. Many persons are so susceptible to them as to pre- 
serve through the height of the gnat season a chronic inflammation of the exposed 
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portiof tbn face and neck, reanlting from the repeated bites, which canae an iutenH 



irritation and even give ri 




thoncio prolef ; /, tows of biistlet itt om 
AmeriCAn Eotumolu^t}- 



of body (froDi 



The inclination of the gnats 
increases vith the advance of the 
ftcawin, bnt the pe«t is conaiilers- 
bly abated after the fall of (be 
water. They are also very tron- 
bleeome to aaimala, and are sap- 
paeedtocaoaa the inflamed eyeein 
the horses of this region throngti 
thp aammer months. I append a 
description of the specien. Tbg 
female is alone <Ieecribefl, ae Oat 
is the only Bex which composes tbe 
biting Bwanns, and I have notse- 
cnred either the male or the earlf 

Cotnparetl with ot )i er 
Torms, Townsend says : 

This species ia smaller thsii 
either S. iieeuamm or S. via-iilionaU. 
S. metallhiim Bell , from Meiico,iB 
given as 2 mm long, bnt it is tbe 
l'™,^^It!<f°™t' ">*■" "•'''■'' '■ "leiCTllxJd, and the 
female would be very much larger. 
occidenUile diffcra from S. 
peruarum very markedly in the 
tlioracic and abdominal markings. These murkingH arc very much like tboso of S. 
vteridionale; but the median thoracic line is always very faiut, the abdomen is ligbt 
flilvonB,tbo lateral lines of segments 5, 6, and T are curved, and the abdominal mark- 
ings are of a different color, besides other minor diS'erences. 

SinaliinH piacicidiuvi Kiley. 

Tbe past history of tliia Hpeciea, togertier witli the imiiortaDt features 
of itti life history, have already been stated in coniiection n'ith tbe dig- 
cuBsion of the habits of the members of the family. 

It has been recorded from New York and Ohio, but further than tbis 
we are not informed as to its geographical limits. 

Tlie eggs of this species have not been described, nor is it known 
where they are laid, or tbe details of the early life of the larva. The 
larger larvjc and their habits, to some extent, have been detailed aii<l 
alrea^ly referred to The accompanying figures will werve to bIiow the 
flimihirity to the other species, and we include tUein in order to bring 
together as muoli as jKJsaible the materiiil which will bo of service iu 
the fnrther study of the haliits of the group. 

The adult deat^ribwl in the American Entomologist (Vol. II, p. 367) 
is for the most part velvety black, with a faint fulvous pubescence oii 
the thonix, and the eyes and sides of the abdomen inclining to brown- 
ish or rafons. The length of the body in alcoholic siiecimens is 0.14 to 
0.17 of an inch. 
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So far as kno^wn the adults never exhibit the bloodthirsty propensi- 
ties of their Southern cousins. 

Simulium oanesoens Bremi. 

This species has been studied by Kolliker, according to a citation of 
Oaten ISacken (American Entomologist, Vol. II, p. 231). 

Simulium rivulare Planch. 

Cited by Osten Sacken (American Entomologist, Vol. II, p. 231). It 
does not appear that it is discussed from an economic standpoint. 

Simulium sp. 

A species of Simulium is said to be a serious pest in Brazil. It was 
first technically discussed by Pohl and Kollar. 

Simulium venuatum Say. 

In 1823 Thomas Say described in a paper entitled " Descriptions of 
dipterous insects of the United States" a number of Diptera which he 
says were collected chiefly during the expedition to the Eocky Moun- 
tains under the command of Mtijor Long. Among the rest is the 
description of the present species and the followin;^ iiote: "This very 
pretty species perched in considerable numbers on our boat at Ship- 
l>ingsport, Falls of the Ohio. It ran with considerable rapidity, con- 
stantly advancing its long anterior feet. Its bite is pungent." 

While very probably one of the forms included under the general 
head of buffalo-gnats of the Mississippi Valley no further records of 
its especial attacks are known, and nothing is known as to the larval 
form from which it develops. Shippingsport does not appear on pres- 
ent maps, but the " Falls of the Ohio" lie between Louisville, Ky., and 
Jeffersonville, Ind., and since some of these species are peculiarly local 
in their distribution, it would be courting success to search for the larvae 
in the rapids of the river at that point. 

Say's description of the adult form is as follows : 

Black ; thorax, two perlaceons spots liefore and a larger one behind ; poisers black, 
capituluni bright yellow, dilated. 

Inhabits Shippingsport. 

Body black; wings whitish, with yellow and iridescent reflections. 

Male, eyes very large, separated only by a simple line, dull reddish yellow, inferior 
half black; thorax velvet-bhack, a bright oblique, perlaceons, dilated line each side 
before, and a large perlaceons spot or band behind; sides beneath varied with per- 
laceons; feet, tibia above, and iirst joint of the four posterior tarsi white; abdomen 
with an oblique perlaceons line at base, and two approximate, lateral, perlaceons 
ones near the tip. 

Female, eyes moderate ; thorax plumbeous-black, immaculate ; scutel black ; abdo- 
men whitish beneath. 
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Simulium sp. 

Baron Osten Sacken, in his careful paper in the American Entomolo- 
gist on the habits and structure of species of Simulium, describes a 

larval form common in streams near Wash- 
ington, but does not connect it with any 
jfjW /I I species described in the adult form. His fig- 

,-'-^--^ if \ N I nres, which represent only certain parts of 

the anatomy, are here reproduced (fig. 21), 
Possibly the observations made by Dr. 



_0\ JQ^ 



Howard may refer to the same species. In 
^ a, ct^ this case the larvaB are found attached to the 

Fig. i\— Simulium sp. : o, portiou dTOcks forming tlio bed of the stream, and 
of ray of fan; fe, mandible; c. ^jj^jj. \i^\\;s. generally couform with those of 

maxilla; a, under up; f, upper ^ , ^ 

lip — all enlarged (after Oaten the Northern SpCCiCS. 
Sacken). 

Simuliwrn piotipea Ha^en. 

This species has already been mentioned as described by Hagen 
(Proc. Bost. Soc. Nat. Hist., J^n., 1880). 

LarvflB and pupae occurred in the Au Sable River, Adirondack 
Mountains. 

Family TABANID.^. 
(Horse Flies, Grad Flies, etc.) 

The members of this family are large, some of them being among the 
largest of the order Diptera, and the females are provided with pow- 
erful mouth parts by means of which they inflict very painful bites 
upon cattle, horses, and other animals. Man does not escape, and as 
they are able to penetrate even thin clothing worn in summer, they 
sometimes become a source of annoyance to workmen in fields. 

The bodies are never very hairy, the head is large and composed 
almost entirely of the eyes, which during life are of brilliant colors 
and varied reflections. The antennae are prominent and the third joint 
is composed of from three to eight minute rings, a character which, 
with the large eyes, distinguishes tbem at once from nearly all other 
large flies. The strong piercing mouth parts of the female are com- 
posed of six lancet-like organs, while in the male there are but four 
and these are not adapted to piercing the skin of animals. The males, 
and also the females, if not finding other food, feed upon the nectar of 
blossoms or the juices of plants, exuding sap from trees, etc. 

The flight of these flies is very strong and rapid and is attended with 
a buzzing, tormenting noise. The males may often be seen with the 
wings vibrating so rapidly that they become invisible, resting motion- 
less in one place and then darting rapidly and resting suddenly again, 
generally turning the head in some other direction each time they dart 
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St. Fargeaa has ascertained that this maneuvering is i)erformed in 
order to intercept and seize the females. The power of vision is appar- 
ently in proportion to the size of the eyes. Dr. Williston says, ^^that 
they can see for a long distance seems certain. On the uninhabited 
plains east of the Kocky Mountains the writer has ft*equently seen 
them coming from a long distance, attracted by the sight of the horse 
on Tv^hich he rode.'' 

Sach of the larvae as are known are either aquatic or live in moist 
earth and are canivorous, hence they may in some degree compensate 
for the bloodthirsty habits of the adult females. But notwithstanding 
the abundance of the insects, very little has been done toward deter- 
mining the early stages of the species. More than a century ago De 
Geer described the larva of the common European species, Tahanus 
havinu^^ and up to 1804 this was the only larva of the kind known. In 
that year Mr. Walsh described a tabanid larva (Proc. Best. Soc. Nat. 
Hist., Vol. IX, pp. 302-306), but without obtaining the adult form. In 
1869 Professor Riley bred the same kind of larva to the adult form 
and described the various stages (Second Eep. Mo. State Entom., pp. 
128-132), the insect proving to be Tabanvs atratus Fab., which is 
described further on. 

Dr. Williston says: "The spindle-shaped brown or black eggs are 
fonnd in spherical or flat groups, stuck together, and attached to the 
leaves or stems of grass and other plants; those of the aquatic larvse 
are fEustened to rushes. The larvae are carnivorous; many live in the 
earthy others in water. They are predaceous, often upon snails and 
injurious insects, thus in a measure repaying the agriculturist for the 
molestation they cause him. The young larvse are known to penetrate 
beetles or other larvse and remain within them till they have completely 
consumed them, and their enlarged bodies have filled out the skins. 
Thus the larvae of Haematopota have been observed feeding upon 
Helops and those of Tabanus upon Noctuae." (Stand. Nat. Hist., Vol. 
II, p. 417.) 

Quite recently Mr. G. A. Hart has made a notable contribution to 
our knowledge of this subject,^ which will be drawn from in discussing 
the early stages of particular species. 

Authors generally agree that the after efiects of the bites of these 
insects are less injurious than those of mosquitoes or bufl'alo-gnats. 
The painfnlness of the bite and the terror inspired by their presence 
is, however, a source of gre^t torment to animals that are almost help- 
less in protecting themselves against them. The puncture they make 
is large, and after the proboscis is withdrawn there is not unft*equently 
an exudation of blood from the wound. This would tend to remove 
any jioisonous injection, but since there is rarely any swelling or 
inflammation produced by these bites, it would appear that no poison is 
conveyed uiM>n their piercing organs. Dr. Packard speaks of cattle 
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and horses being " occasionally killed by their repeated harassing 
bites," and while this seems to be rather strong language, and we will 
refer to it again in considering Tabanus Uneolaj there is no question 
that the effects are serious enough, so that it is desirable to protect 
animals as far as possible from their bites. 

With horses in use the common practice of protecting with nets is 
the most eifective method we know of, but for animals in pasture it 
would be particularly desirable to find some substance which could be 
rubbed over the hair, and, retaining its properties for a reasonable 
length of time, have sufficient repelling power to keep the flies away. 

The larvfc are not open to successful attack, and evenif they were, 
the fact that most of them are probably beneficial sbsFuld deter ns 
from using destructive measures against them. 

They are widely distributed, and species occur in all: i)arts of the 
world, torturing alike the elephant and lion of the tropiics and the 
peaceful reindeer of the arctic region. It is during the hottest sum- 
mer months that they are the most abundant, and they frequent both 
our timbered and prairie regions. 

The species are quite numerous, over 1,300 being known, of which 
about 150 are credited to North America. Manii'estly it would be 
impossible in a work like this to even mention more than a few species, 
and, since so little is known of the early stages, there is no necessity 
for treating each species in detail. We will therefore in considering 
the species simply refer to the more common ones, the habits of 
which have been observed, and more particularly those occurring in 
this country. 

Osten Sackeu's admirable *' Prodrome of a Monograph of the Taba- 
nidjB of the United States'^ in Memoirs of the Boston Society of Natund 
History (Vol. II, Part IV, Nos. 1 and 4) will enable anyone to make a 
thorough study of our native species. 

The Black Gad Fly on Breeze Fly. 

{Tahanus atratus Fab.) 

Probably this is the largest species in the family, and it is certain^ 
one of the most conspicuous, being quite common and of such a decidei 
black color as to attract attention either on the wing or when perdMi 
on the back of some poor animal that tries in vain to drive it oC 
Fabricius described it in 1704 (Ent. Syst, Vol. IV, p. 366). Walfli 
described its larva in 18G4 (Proc. Bost. Soe. Nat. Hist., Vol. IX, pp. 
302-306), and in lliley's Second Missouri Report (p. 128) its life history 
is given except the e^gg and early larval stages. Its bite is one of the 
most severe of the tribe, but fortunately the species does not occur in 
such great numbers as the green-head fly. Its attacks seem more com- 
monly directed against cattle than horses, and it is most noticeable in 
sunny pastures, though occasionally seen perched on trees or the side 
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me baildiug. The eg^ are doubtless deposited in tbe vicinity of 
', iu moist places, but the exiict details of oviposition are ulI^dowii. 

larro (Gg. 22, a) is a liirge, 

!-jointeil, ryliudrical nlTair, 

ag lit each eDcl, of a traus- 

;, liighly polished, glflssy, 

'isli, or greenish nppear- 

Bhaded with bluish green 

iriiiBhud above auit below, 

be tigure, witli large, Touiid- 

lOiigo-like tubercles whii'h 

tracted or oxserted at the 

I' tbe iusect. Though tbe 

ul itilegameut is so trans- 

:that tlie internal structure 

lily visible, yist this integu- 

a firm and tbe larva most 

>us and active, burrowing 

^reat BtreDgtli either bai^k- 

3t forward in the earth and lafttr Kil><y|. 

en one's fiugera when it is 

Iield. I'laced in water it will swiu vigorously by suddenly curling round and 

g out its tail, but it is apparently not as much at borne in this element as in 

oist eartb, fur it is restless and remaius noat the surface with the tip of its 

evated in the air. When tbe water is foul, it moies about actively near the 
surface, but when it is fresh it remains more quiet at the bottom. 
The specimen which 1 succeeded iu breeding was sent to me by 
Mr. AUolpb Engelmaun, of Sbilob, St. Clair County, III. It was 
found by Mr. William Cooper, of tbe same connty, about 10 feet 
from a email but permanent body of water. Mr. Cooper at first 
toolf It to be a leocb, and wben he attempted to capture it it 
immediately commenced burrowing iu tbe gronud. 

The larva reared by DeGeer was terrestrial. TUis 
larva is semiaquatic, for it is quite at home either in 
moist earth or water. My specimen was kejit for over 
two weeks in a large earthen jar of moist earth well 
supplied with earthworms. 

It uiauifested uo desire to come to the surface, but 
burrowed in every direction below. 1 foaud several 
pale, dead worms in this jar, though I can not say pos- 
itively whether they hail been killed and sucked by 
this larva. Mr. Walsh, in speaking of its hannts and 
its food, says: 

I have, on many different occasions, found this larva among 
floating rejectamenta. On one occasion I found six or seven 
specimens in tbe interior of a floating tog, so soft and rotten that 
it could bo cut like cheese. Once 1 discovered a single specimen 

iui- larva Under aflat, submerged stone, in a little running brook. Finally, 

iHart). I onceir.et with one alive, under a log, on a piece of dry land 

which ha<l been submerged two or three weeks before, whence it 
list a long time out of water. I bad on several previous 
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1 1861 from liirrii-, nbicb, BUBpectiu); tbrni to be o&TDivorons £roiii tto 
very varied atatiiiiiH in whicb they liw] oocurred, I bud supplied with a niuDlHii^ 
fresh-water inolluskB, hut tin: habits <jf wbich, in consequenoe of having been awij 
ttoin houie, I Wii8 imable to watch. On September 22, 1863, I foiuid a aeaily fall- 
growu lar^-a among lloatiiig lojectaineuta, aoil betweeu that d»te and DecemberSS 
he hod devuiired ttie luulluHkB of eleven niiivalven (^nua Planothia) f^m one-blU 
totbree-fuiiTthsof an iiieh in diauieter; and on three aepacate f>ccaBioiie I have wet 
hill) wui'k bia way into the sb«ll. In this operation hia pseadopods w«r« euergtt- 
Ically I'mployod, and I found, uu trucking the sbolla after he had withdrawn, thit: 
aniall ]Hirtioii of th« tail end of the aiiimiil was left nntouched — no doubt in oohh 
qnenco tif bin bi-ing nuuble to ]iciietrute the Hmall end of the whorl of the ahell— inl 
also the ikiii of the reinuiiiiug purt and the horiiy-timgued membrane. 

My larva tmnHfnrmed to iiii|in withia the gronnd during the fore part of Jaly; it 
remained in this ntuto liiit u fen- days and the fly issued Jnly 13, and soon made ia 
presence known by itn lond bnzzing inside the jar. It whs a perfect speoimen, atidtlN 
pnpiil integument was sntlicieutly firm and polisbed, that by carefully washiDgiif 
tho earth an excellent i-abinet specimen was obtained, which retained almost the eiiel 
form and appearance of the living pupa. Before the escape of the fly, which «>■ 
effected through a liingitndiual tissure on the hack of the heftd and thorax, remind- 
ing one of the modeof esvapi' of our harvest-flies (Cicndie), thia pnpa by means of tb> 
horns with which it is furnished had pushed itself up to the snrfoce of the earth. 

Tlie jiupii ( fig. 'i2, b) in nearly au iucb and a qnarter in length and a 
tliird of an ineli in diameter. It ia cylindrical, slightly carved, as is 
the tigure, rounded at the head and tapering at the extreme hind par 
tioti. Tlie abdoniiuid segments are all but the first one provided willi 
a ring of flue yellowish bristles, pointed 
backward. There is a stoat thorn at tbe 
anal extremity, bearing si; other thorns. 
The pupa stale lasts bat a few dajt 
and before the emergence of the fly it 
pushed to the surface of the groand b; 
means of the bristles and thoros of tht 
abdomen, with bending movementB d 
the body. 

It splits along the dorsal line and tlM 
fly emerges leaving the pupa case in Teif 
perfect condition. 

Tlie adult fly (fig. 22, c) Is an inch' 
more iu length, black throughout, tbt 
' «lne'io c!:Vcoi7i!iiii^ui! iwraaite (ir.>iu biiclj of tlie abdomcu covered with 
"""■ bluish white bloom and the vings smol 

black. They liie common through the summer months and it {apoi' 
sible from the iliflereiit times that full-grown larvie have beenobsernl 
that there is more than a single brood iu a year. It seems probable, 
however, that the winter is spent in the larval stage and that the fall- 
grown larva) observed by Jlr. Walsh iu September were simply latt 
speeinieus that had lived over the previous winter and would hart 
pupated the same fall, producing the flies a few days later, and the» 
have laid eygs to pass the succeeding winter. Hart saya the larrt 
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■ were taken every niODtlt of the seasoii except June, ut which time they 
had mostly reached the pupa or imago stage. 

The habits of the adult have alreatly been sufficieutly stated, and as 
we have unfortuuately n« certain means of repelliug them from cattle 
so as to prevent the bites, wliich is the only thing we need fear from 
them, a discussion of remedies is unnecessary. 

It might be stated, however, that observations on tlie effect of tar 
and oil or other substances used to repel bot-fiies would be of value in 
arriviug at some method of preventing their attacks. 




Fia.2i.~-PliantirviMianiiKiruiA.tbm, (fromHartl. 

Hart records the rearing of parasites, I'hanurus iabanivorus Ashm., 
&om the egg masses of this species. Also the apparent parasitizatiou 
of a larva. 

Gkeen-ukad Ho'bse Fly. 

(Tabanua lineola Fab.) 

This- is generally regarded as the most common species in North 
America, and itsoccarrenceinallpartsof the country in large numbers 
fiilly supports such estimate. 

While it must have been a familiar pest to the early inhabitants of 
the country, its first scientific description was given by Fabricins (Ent. 
Syst., Tom. IV, p. 369.) 

Packard, "Guide to the Study of Insects," page 394, says: 

Tlila fl; is oar moet common spociea, thoiiHands of them nppea.ring during the bot- 
test part of the aammor, when the una is shining on our marshes and weatern prai- 
ries; horaw and utile ute sometimea worried to death by their haraeaiDg bites. In 
dondy weather they do not flr,aiidthej-periah on the cool, ftllat■^M\6\^^»olfe*sft\»■o^o«t, 
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" Our (3ouimim Iiisecta," imgo 7-1 : 

We were tcilil iliiriu^ the luat aiiuimer thiit ;t Lorsu which stood fastt'iitMl tu a titi 
Id a field near the inarahes iit Uowlej, Moaa., wa.i bitten to death by tliesc ^Titu- 
heads; and it is known thut horsus and c:ittlu ure ouciwionitUy killt^d by thm 
repeated Larauaing bites. 

This deatti of ;iiiiinjils from bitea muBt be very rare indeed^ fov iiiiL;inj 
years' reside I tee in llm Missta8ii>iii Vtdley, wLere the flies nboiiml. l!ii3 
author lias uever known of such au iDcicIetit',thoitgli 
tlie bites are certainly a great torment. 

The flies are brown, with a tinge of reddish, and 
the abdomen has a conspicuous whitish line aloug 
the middle. The eyes are a brilliant green, frum 
whieli the name is derived. 
Hart bus detailed the characters of the 
'^""'"'' stages us follows; "The larva of this species closely 

resembles the young of nigrescenn, and was not separated I'rom it at 
first." Examples of larv:c are said to have been collected in April aud 
in June, [)upic in May, and imagoes in May and Jnne. "The tahanid 
pupa; develop much more rapidly in hot weather than in cold, acid to 
this fact is probably due the difference in time of emergent'*."' 
Larva: length, 20 luiu. ; iliuuieter, 2.7 inin. I'rotLorax with lateral sliii 
about as loug an the dumul area, Btriattoa about tbe sunie as that ur thu upiisr 
mesothoracic area; no iiuticeable central Buiooth spot; a small one 
OQ lower marfjin poaterierly ; remaining lateral areas a little more 
linely and closely striate ; dorsal and ventral areaa of thoras nearly 
smooth on disk, with liiisal striii' ; tboso on ahdoiuen with moder- 
ately close stria;, moru or less interrupted on disk; all aroaa more 
or less shining. 

Surfaee whitish, dull puheeeent markings very light brown but 
distinct, annuli narrow, crests of false feet also dull pubescent, 
their sides striate; luteral stripe? of tborax distinct, slender, not 
dilated posteriorly, lateral edges; of dorsal areas of thorax diverg- 
ing; an opaque dark ring about the hase of respiratory tube, aad 
another encircling anal proiuiiiunce, above it usually three light- 
brown spots. 

Main internal tracheal rathi:r thick and noticeable, subparallel, 
not strongly sinuate, at least bock of the iniildle. Terminal stig- 
matal spine often protrnded. 

Papa: Length, 19 mm.; diameter, 3 mm. Light ferrngioonH 
brown, shining, abdomen roughly wrinkled and suhopaijue. Pal- 
pal sheatba indistinct, not distant; tubercles not dark; ocellar 
tubercles indistinct or wanting; thoracic Bpiracular tubercles (lig. 
28) slightly but nearly eiinally elevated, free margin roundeil at 
tip, rima not vertical, evenly arcuate, slightly hooked in front- 
Abdominal spiracular tubercles snhtriangnlar, narrower behind, 
obliquely subcouical, much shorter than basal diameter, bearing a 
small subcircular or short and strongly arcuate lima (iig. 20); on 
anterior slope a transverse groove, nsnally longer than the rima; 
fringes formed of unequal pale sptfies, only one or two lung spines •. 
above on seventh Negment; outer terminal teeth much longer than 
the others, directed laterally and upward, the tips of the four upper teeth about 
in line (Iig. 30), fVinge anterior to anal prominence showing a ehitlnons vrebbiug 
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betncen tho oaaea of the BpineSi so that the separated tufts uf the femule luok like 
a pair of broad, low teeth with several spiay points; luteral tufts low down, near 
ends of ventral fringe, formed of short spines. — (Hart.) 

The species may be stated to have at least oue natural etietay, for 
in the American Entomologist {Vol. II, p. 337) there is an at^conut, by 
Mr. H. J. Dunlap, of their being eaten by the Nebraska bee killer 
f^Promaehns bastardit Macq.). 

This account is of considerable interest, and we niiote it herewith: 
Champaign, III., Aaguil G. 1870.— 1 send you an itieecl liy mail to-day in a glass 
bottle that has iutereated me for throe or four years. 1 am hardly able to decide 
whether it is a friend or foe. My atteution was first called to it by Beeinn several 
around my teani during summer. Supposing tUcm to be a new horsc-lly, I watched 
to see one bite, but was finally rewarded by seeing it pounce upon a greonhead 
(^Tabaaii$ Uneota Fabr.). It settled upon my sleeve and soon had trauBforred the 
contents uf Mr. Greenhead's body inside its own by sucking tile jnices out hy means 
of ita stout proboscis. I saw ihiu operatiou repeated many times, 'ilia present 




»IQ.2B.-ro6o«i«l 


»™ta.- >plracular 


tnbercle 


ofpnpa- 


-Kll 


yiQ. 29._roftontu i 




spiraele 


ofpupa 


'm 


Jlo. 30.— Tabanua I 


ntola- end of Ju 


augnien 


Dfpnp 


(tr 



inoiRiar I have seen them dozens of timoK, often five or sis aroiiuil my team, and 
tiarr* aimja noticed that in an hour or so after Lliey appeared no more horse-flies 
ireiMto be found. I have also seen them "sucking" bouse- flies, lady bugs, chinch- 
bngi^ ■evBial moths, and have also seen tbem eat each other I'ho one sent you had 
liuit 4uq>tnred a honeybee, for whiuh oSTense I made a martyr of hini (or her) for the 
tMoeflt of science. 

The Oreenhead. 

(Tabanm coelalii Wied.) 

This is another common 8i>6cie8 very abundant in the Prairie States, 
and was described many years ago. It is probably about as abundant 
and widely distri bated as Imeola, and causes a great amount of annoy- 
ance and suffering to domestic animals. 

The following from Hart presents our present knowledge of the life 
htstory of the species: 

This seems to be normally a terrestrial larva. We have taken it two or three 
timea in the earth of cornfields in Champaign County. The dates given are May 31 
•jid Jane 4. Examples were placed in a breeding cage aud an imago oivoetalia wag 
■•cnred from them. 

4653— l!ro,5 
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Ihe: inuiji^o, known an the ''greenhea*!,** is very generallj common, and is quite s 
pent in Aome lM>ttom land prairieri. A few examples were noted along shore at Sta- 
tion D, Angnst 20. The exampleit in oar collection were taken on twenty-two oeca- 
•ions, all between Jnly 15 and August 13. except three dates, Jolj 8 and August 18 
and 31, which woulii make it prubahlf that it is single brooded. The localities an 
Carroll Lake, Cook an«i Ford couutit^ at the north, and Fulton, McLean, and 
Champaign counties in central Illinois. The specimens were from a variety of sito- 
atious, usually in low herbage, often taken visiting flowers. 

Larva : length, 20 nmi. ; diameter, 2.7 mm. ; prothorax with lateral shining areas 
al>out as long as the dorsal, coarsely striate, a smooth spot near center of disk; dor- 
sal and ventral areas of thorax smooth, a few stria; cu those of metathorax, especially 
posteriorly ; remaining areas moderately striate, lateral areas of abdomen a little 
more finely striate than the others; all more or less shining. 

l>ark annuli pale, narrow, longitudinal stripes scarcely present; false feet witb 
doll pubescent crests, tb«*ir side^ rather finely- striate; a narrow dark anuolasai 
base of respiratory tit lies, another round base of last segment, inclosing anal promi* 
nence and giving off a pair of lateral stripes, the lower one longer; no projecting 
spines seen. 

Pupa (from defective cast skin of male) : Length, 20 mm. ; diameter, 3 nun.; light 
fiiscons brown, shining; abdomen smoothly wrinkled; slightly opaque; prothoracie 
•piracular tubercles slightly but nearly equally elevated, free margin rounded at 
tip, rima not vertical, evenly arcuate, slightly hooked in front. 

Abilominal spiracnlar tubercles small, subtriangular, narrower behind, obliquely . 
subconical, much shorter than basal diameter, bearing a very small subcircular 
ring ; fringes formed of unequal pale spines, the longer ones sparse on seventh s^* 
ment above; outer terminal teeth twice as large as lower pair, directed laterally 
and slightly backward; upper pair smallest, directed upward ; ventral fringe of last 
segment not noticeably webbed; lateral tufts rather high, not near ends of ventral 
fringe. 

My material of this species is uot in best condition for accurate comparisons. 

Tahanus annulatus Say. 

This species was described by Say in 1822 (Jour. Acad. Phil., Vol. Ill, 
p. 31 ; Oomp. Writ., Vol. II, p. 53), and its territory stated as Missouri. 

It does not seem to have received special notice since. 

1 1 is probably not abundant enough to cause serious annoyance to 
stock or is commonly confused with some more common sx>ecies and 
has consequently received little attention. 

It is smaller than Tahanus lineola, the length of the body being a 
little more than two-fifths of an inch. 

It is of a leaden-gray color tinged with reddish; the abdomen black- 
ish brown with gray margins to the segments, the wings without spots 
and slightly dusky. (From Say's description.) 

Tahanus ntygius Say. 

This species is almost as large as Tabanus atratus Fab., nine-tenths 
of an inch in length and occurs in the Mississippi Valley. Say's 
description in 1822 (Jour. Acad. Nat. Sci. Phil., p. 33) locates it in 
Arkansas. 

It is violet black and with the thorax pale chestnut. The front of 
the hejui is yellowish, the thorax with five gray lines, the wings rusty 
with three brown spots. (From description of Say.) 
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is fairly commoD at AmeR, Iowa, bat liaa not been observed as 
«ially aunoyjng to stock. It Las a wide range, however, and 
irvea to be studied with reference to its early stages, 
art gives the following facta concerning the species, with doscrip- 
s of early stages : 

present species waa the most abunilunt tabanid larva in the vieiDity of Havana 
spring (1895) It first appeared Id our collections SeptetubeT 14, when a niim- 
rere noted Bwimtniug itmidst vegetAtioii near the margin at Station B. In the 
.g they were found at nearly all of the atations, bat more particnlarly in con- 
on with tipulid, mnscid, and Eriatalis larv^, in matted accnmulatioDS of dead 
9 and leaves over mad. They were especially abuailaut March 30 in Flag Lake, 
'e large plump larvui appeared at every turn. It was a snrpriae to find a few of 

npoD the bottom iu open, shallow nater, far from shore, in the middle of 
er Lake at Station A. Young larvie have been common in connection with 
i; of Bittacomorpha and Litnnophila at Station I since Murch 17. At Stations 
d Q they have lieeo common in moist drifts of fine mlibish 
led up by waves Popse were fonnd in the breeding cages 
10 and 23. One emerged May 27 and another tried to 
ge June 2, Ixit died and was removed from its case. 
e larvu) resemble those of the lineola group in th<-ir stria- 
an<l coloration, but differ in their short lateraJ prothoracio 

1 and larger size. They are like atralae in size, but may be 
ily separated from it by their coarser lateral striation, 
T-yellow tint, slender lateral vittEe, and usually projecting 
in a! stigmatal spilie. 

rva: Length, 45-55 mm. ; diameter, 6-7 mm. ; bright straw 
iw, varying in some youug larvte to nearly clear white, 
led with light fuscous brown microscopic pubescence, 
Ily paler at each Htage than alraUit, 

.teral protlforacie striated areas not more than half as long 
i« dorsal, striation not finer than that of the middle and 
r lateral areas of the raesothoiax, striated portion shining; 
all smooth spot adjoining the impressed line below; remain- 
upper thoracic areas a little leas closely striated, bnt not 
igly different from that of the prothorax ; abdominal lateral 
1 a little more finely 8triat« ; dorsal and ventral areas with 
{ill striated, disks nearly smooth in adult lorvie, last seg- 
t more strongty striate, especially beneath. 
irk annuli distinct, broad, including false feet, a distinet, 
averse dorsal and ventral pale spot in front of the false feet; 
■minal annuli often with a small triangnlar backward pro- 
atiou on median tine above. Prothoracio lateral space occu- 

by a pale brownish fuscous quadrate spot in front of the 

.ted apace, Meeo- and meta-thoracic lateral stripes usually distinct, bnt slender, 
»ly dilated posteriorly, lateral edges of dorsal areas diverging; lateral stripes 
■e the abdomen almost wanting, except on last two segments. In these stripes 
innctures of the upper and lower rows are indicated by niunded pale dots, and 
e of the inner rows by elongate dots. Last segment with bases of respiratory 

and anal prominenoe encircled with dark rings, joined by a lateral connection, 
loreum with at most a short basal line or pair of dots on each side. Coarser 
jscenoe of false feet tipped with pale brownish. 

Ud internal traohete thick and noticeable, especially in yonng larvEe, lustrous, 
■arallel, not strongly sinuate, nearly straight posteriorly; terminal stigmatal 
e dark reddish biown, smooth, nsnally protruded (fig. 32, p. 68). 
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Pnpa 9 ; LenEtli about 30 mm. ; diameter about 6 mm. ; light browniBh. fnaooni, 
thorax paler, Bhining; abdomen roxgblj tranaverself wrinkled and aal>opat)ur. 
Pklpal abeatlis distinct, aa fur apart oa are tbu actm borun by the larger taberclesil 
tbe center of thu aDt«Tior eurfai'o iif tbe head ; surface between them rounded, brar- 
iag a email wrinkled tubercle at middle; antennie and 
n* " ^ tuberclua (larknr than BUrrounding surface; ooellartaW 

A "'"B distinct; piotboracic Bpiracniartobercleasligbtlybot 

inly elevated in a plane parallel with that of the 9D^ 
indiug Burface; rima nearly straight in its outer hil^ 
inwardly cnrving atcongly forward and ending in acoi- 
spicuouB book; free margin of tubercles rounded at tip. . 
First abdominal with two distinct setco each side abore 
the spiracles; nbdoniinal spirocnlar tubeiclea rouadtd, 
broad behinil, low, Babhemi spherical, rima long, foUawinl 
posterior bcirdt'.i of tubercle, slightly curved at middll. 
more strongly curved forward at each end; on aateriu 
Fia.32.—Tabimiiiiitiyiu>:Xtgt snrfacoa transverse groove extending acroHH tlie tubercle, 
segment f l>rva, aide view, ljnt not a« liiug as the rima. Fringes of unequal spian, 
enlftrg*! (frem^ !!««''"'*" often tipped with blackish, all but two 'of the long spind 
wautingin abroad space above ou seventh eegment. Ter- 
minal tooth nearly equal, tipped with blackish, tbeir points markilig the angles of ■ 
hexagon, slightly wider tbun high. Ventral fringe of last eegmeut Dot weblwd 
together; lateral tnfte high, on a level wltb upper lateral line. 

Tabanui moletitu Say. 

lu describiDg this species in 1822 {Jour. Acad. PliiL, Vol. Ill, p. 31; 
Comp. Writ, Vol. II, p. 53) Thomas Say states: 

This is one of the species that are called prairie flies. It ia nomeronB in tbe 
prairies of tbe State of Miaaouri anil ia very troablesonie to the cattle. I have BCM 
cattle in tbe forests which margin thege prairies when attacked by these insect) 
■tart suddt-nly and plunge into the thickets that the htanohes may divest them 
of their euemiee. Travelers are much incommodeil by them; many cover theli 
horses with cnnvas, etc., to shield liiem from tbeir attacks, or reet in some shaded 
or secluded situation during that part of tbe day whuu they are the most abnndsoL 

UTo special inention is made of it in snbsequeut works, bat we kaov 
it to be fairly common in the Mississippi Valley. Say's account prob- 
ably covers territory outside of the present State of Missouri; and 
Wiedemann (vide O. S. Cat., p. 2'2) is authority for its occarreDceii 
Kentucky. 

It is a rather large species, oearly four-fifths of an inch long; the 
thorax gray, with brown lines; the abdomen black-brown with a graj 
central stripe which is widened on the middle segments and consistad 
triangular sjwts on the fourth, fifth, and sixth segments. 

European Gad-flt. 

{TabaiiHS bovinut l,iau.) 

From tbe statements of European writers this is apparently the gad- 
fly of Europe, or at least the one which is particularly troublesome to 
cattle. 

Acconliug to Liuuieus (Syst. Nat., Turtoii Transl., Vol. Ill, p. 67), 
it inhabits Europe, and is extremely troublesome to cattle. 



DIPTERA. 69 

The eyes are greenish; back of abdomen with white triangular lon- 
gitudinal spots. 

The early stages of this species were traced by De Geer (Mem. Ins.), 
who foand the larva to be terrestrial and carnivorous. His observa- 
tions on this species were the iirst giving information upon the early 
habits of the Tabanidse. 

The Banded Breeze Fly. 

(Ilieriaplectea cinctua Fab.) 

The banded breeze fly, or orange- belted horse-fly, is a species of some- 
what larger size than the greenhead. It is rather less abundant than 
the black breeze-fly, which it somewhat resembles, excepting the orange 
or reddish band on the abdomen. It is limited more to the Eastern 
States. It was described by Fabricius at the same time as Tabantis 
atratus (Ent. Syst., Vol. IV, p. 366). 

HoBmatopota pluvxalis Linn. 

According to Kollar this is one of the most troublesome species. He 
says: 

It is not much larger than the common horse-fly, and is chiefly distinguished by 
its large green eyes, throngh each of which run four brown undulating bands. 

The body is gray with brownish cross stripes; the wings gray with brown spots. 
It frequents meadows and pastures aiid attacks horses and horned cattle iu sultry 
weather before rain, nor does man escape. Although the wound it inflicts is sharp, 
it does not produce any lasting itching or burning. 

This statement regarding the injury caused does not agree entirely 
with the statements of other authorities, for in Kirby and Spence's 
Entomology (p. d3) we find a quotation from MacLeay which reads as 
follows : 

I went down the other day to the country, and was fairly driven out of it by the 
Hctmatopota pluvialiSy which attacked me with such fury that, although at last I did 
not venture beyond the door without a veil, my face and hands were swollen to that 
degree as to be scarcely yet recovered from the efl'ects of their venom. I was 
obliged on my return to town to stay two days at home. Whenever this insect bites 
me it has this effect, and I have never been able to disctover any remedy for the tor- 
ture it puts me to. 

Also, in Linnseus under the description of the species : 

Like T, c(Boutiena, this little insect fixes on the hands, face, aud legs, exciting a 
painful inflammation in the part where it has drawn blood. 

The Ear Fly. 

(Chrysops vittatus Wied.) 

This is a rather small sx)ecies, yellow in color, with black stripes and a 
broad, smoky band across the middle of Ciich wing. It was described 
in 1821 by Wiedemann, but without reference to its habits. 
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It is aaid to be very troubleBome in tlie wooded regions of the 1 
BisBippi ^' alley, directing ita attacks particalarly upon horses' enn 
connequence of which it is commonly called 
"ear-fly." 

Chrgiepa Hnirittatui Mkcq. 
This is a common species in the prairie region 
is recorded from District of Oolnmbia, Maryla 
Connecticut, New Jersey, and Kentucky by Os 
Sacken. It appciirs to be the most common spe< 
at AmeB, Iowa, 

Ckryiopt Kigtr Macq. 
A similar species, black in color; also verj- a 
iiion. 

fbrgaopi qaadriiitlatut Say. 

Say described this species in 1822 as inhabit 
the region near the Rocky Mountains. It is o 
gray color, with four longitudinal brown lines <m 
thorax. The wings have a largo brown spot ou 
fnmt margin. It is nearly two-fifths of an inch 
length. 

Chrysopi coilalm Fall. 

Occurs ill South America and the West Indies. 
ChrylopK fiigax O. S. 
This species, easily recognized from the figure, is widely distribnf 
Osteu Sacken recorded it from Maine, New Hampshire, Canada, Ida 





Montana, and Vukou River. It occurs at Ames, Iowa, and doubtl 
throughout the uorthem Mississippi Valley at least. 



The ITippoBosciD-LiKE Tahakid. 

{Ooniopi hippoboaeoidat Altlrich.j 

Under the above name Mr. J. M. Aldricli has described a very pecu- 
liar fly, that has tbe structure of tiie 
tabanids, bat the general appearance 
of a liipixiboscid, althoogh it is not 
known but only sarmised that it may 
have a parasitic or semiparnsitic 
habit. 

Since nothing is known as to the 
hiibits or the early stages of the 
species, and it would seem to be of " 

very, rare occurrence, it will suffice tor the purpose of this paper to 
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simply refer to the origiuiil description and figures (Psyche, Vol. VI, 
pp. 230,237). 

Family LEPTID^^^^. 

< Snipe Fliet?.) 

Most of the species iu this family are of medium size, with rather 
slender bodies, and the abdomen generally somewhat tapering. They 
are sparsely haired ; the head short; the eyes in the ma1e« set close 
together; the autennsB short, and the third joint with a terminal bristle 
or slender style. 

Tlie larvie are carnivorous and live in the ground or else in decaying 
vood, iu sand, moss, or water. 

The si>ecie8 generally prey upon other insects, but accordiug to Dr, 
S. W. Wniiston "some Western species of Symphoromyia suck blood, 
as do the horse-flies." 

As he does not particularize as to the species observed, the animals 
attacked, or the method of attack, we must let this brief mention suffice. 
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Family OESTRID^E. 
(Bot-flies, Breeze Flies.) 

The bot-flies form a distinct family, easily recognized in larval or adult 
stages. The adults are heavy-bodied insects, generally rather hairy, 
and characterized by the small eyes standing at the sides of the head, 
the small antennie sunken into deep pits on the front of the head and 
by the rudimentary mouth parts. 

The larvae are thick, fleshy grubs living parasitically in various por- 
tions of the bodies of mammals, the alimentary canal, the subcataneons 
tissue, nasal passages, etc. The tracheal openings are located at the 
posterior extremity and protected by horny plates. 

Frequently the segments are provided with rows of spines which 
serve to assist the animal in locomotion. The pupa stage is passed in 
the ground, the parasite leaving its host and entering the ground for 
this purpose upon attaining its full larval growth. 

From the manifest economic importance of the different species and 
the great interest attaching to the habits of the species, which depart 
widely from even the most nearly related forms, they have been the 
subjects of investigation from the earliest periods of scientific work. 
The habits in general of the more common species were known more 
than a century ago and stated in the works ofr Linnaeus, DeGeer, 
Reaumur, and others, while the later studies, early in the present cen- 
tury, by Clark and afterwards by Joly, Brauer, and others, have cleared 
up most of the essential points in their life history. 

For the most part, these must be stated in detail for each species, 
since the habits are very different among the different species, and par- 
ticularly so in the different genera. 

In all cases the eggs are deposited on the animal to be infested, 
either where the larvie will gain access to the proi)er part, or in direct 
contact with the i)arts to be invaded. 

In one case, at leasts — the sheep bot-fly — the eggs may have already 
hatched and the free larvae be deposited by the female. 

Studies of the young larva have been attended with some difficulty, 
though in the later stages they are well known and were accurately 
described at an early day. The full life of the larva has been a sub- 
ject of study by Joly and especially by Brauer, who presents in bis 
" Monographie der Oestriden" a very careful discussion of the subject 
A translation of this part has been published by Mr. B. Pickmann 
Mann (Psyche, Vol. IV, pp. 305-310), and the following extracts from 
this translation will be of such service in gaining a full understanding 
of the early life of the bot-flies in general that it seems desirable to 
include them : 

The larva» of the CEstrida', although in many oases quite peculiarly shaped^ are bo 
nearly related to the larvae of the rest of the Muscida^-calyptra that it has not yet 
been possible to discover for them a constant distinguishing character founded upon 
their structure. The reason of this lies in part in the (cstrid larvie themselves, since 
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they are very different among themselves, and in part also in our defective knowl- 
odij^e of the muse id larvae. 

At present, it is trae, no real miiscid larvse are known with large thorn- warts — as 
[ will call the dermal formations which occur in many cestrid larvas, which are con- 
ical, soft at the base, fleshy, and corneous at the tip — also none with the character- 
istic stigmatal plate of the Gastrophilus larvce ; on the other hand, very many are 
known with thorns, like those of Dermatobia, or naked, like those of the young 
Hypoderma, or with homy stigmatal plates, like those of Cephenomyia. The 
remarkable parasitic method of life in mammals can probably be looked upon as 
peculiar to the (Estridie. I leave it, therefore, to a future observei to establish a 
character for the cestrid larvsB whereby they may be distingnished from all other 
mnscid larvae, and limit myself here to the description of the larvae according to 
genera and species. 

The cestrid larvae belong to the great division of those dipterous maggots which 
have been called headless* since they are segmented throughout and the usual regions 
of the insect body are not separated. Only a cephalic and an anal end, therefore, 
can be distingnished on the annulate body of such larvae. In general the following 
common characters and peculiarities of the oestrid larvae can be specified. 

(1) The body of all cestrid larvae is really composed of twelve rings. The first 
two are, however, not always distinctly separated, so that I take them together in 
the description, and designate them both by the name of cephalic ring, on which in 
many cases an anterior and posterior section is clearly to be distinguished. On that 
account I assume only eleven segments, as earlier authors have done. Only the new- 
bom larvae of Gastrophilus make an exception to this number; they, if Joly's state- 
ment is correct, possessing thirteen segments. 

(2) Two anterior, external breathing organs are always to be distinguished on the 
larvae, between the first and second segments of the body, and two posterior, exter- 
nal breathing organs on the last ring. The former are very small and appear either 
as points, knobs, or fissures, or the anterior ends of the tracheae are hidden entirely 
in a cylindrical invagination of the skin (Gastrophilus). The posterior breathing 
organs are either breathing tubes which are protmsile and retractile (new-bom Gas- 
trophilus larviB [p. 36]. and Cephenomyia larvae), or large stigmatal plates which are 
constructed according to two kinds of types. One of these types is represented in 
Cxastrophilns and Dermatobia, the other in the rest of the genera. The stigmatal 
plates are more or less protected by lip-like organs on the last ring or. by withdrawal 
into the preceding ring, and are in this way cleaned from substances which adhere 
to them. 

Ihave described in detail under that genus the structure of the posterior stigmatal 
plates in Gastrophilus. The majority of the genera possess, however, two stigmatal 
plates in a real sense, consisting of corneous chitinous substance on the last ring. 
Bach ring is usually crescent-shaped or reniform, in younger larvae even quite cir- 
cular, and appears when magnified either as latticed with coarse meshes, finely 
porous or almost smooth, sometimes radially furrowed. On the inner border of each 
X>late is in all larvae in the third and in many in the second stage a thinner, mem- 
branous or knob-like place superposed or embedded, sometimes inclosed in the plate 
itself. The attachment of the trachea corresponds to this place on the inside. Since 
it usually has the appearance of an opening, and also has been taken for such, I call 
it the false stigmatal opening. It has not yet been ascertained without doubt that 
breathing goes on in such stigmatal plates, but it probably takes place through 
pores of the plate. It seems to me as if the plates were penetrable especially at the 
circumference of the attachment of the tracheae. 

(3) The new-bom larvae all possess external month parts; in the later stages 
birvffi with oral hooks and those without them are to be distinguished. An internal 
pharyngeal framework of various development always occurs; this incloses the 
>tif*mbranon8 gullet and by its muscular structure is of essential service in the suck- 
tQg of the larva. If oral hooks are present, they are connected with this by a joint. 
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Uanally a y-shaped, 1)eDt chitiDoiis plate is to be seen, whose open side looks np- 
ward; from the side it has the shape of a sittiug butterfly whose large upper wing 
reaches far back and has the smaller, narrow under wiug under it. Since the wiogi 
of the two sides are grown together firmly underneath, the whole pharyngeal fimflM* 
work appears like a flyiug iusect, when the wings are bent apart from abovCi aad 
with the base in a plane. The part lying more or less in front, which is to he foand 
in the middle between the wiugs, and which really radiates out into these, or is united 
with them like a ligament, is what Schroetler van der Kolk calls the tongue bone. 

In the pharyngeal framework, tlierefore, there can be recognized a body (Schroedflr'i 
tongue bone) and four wing-like processes, which often, again, consist of several parts. 
The body is connected with the wings posteriorly. It is always bent in a U-shape,. 
and so that the ojien end looks upward, i. e., if other soft parts of its vicinity whieh 
also close thi8 are disregarded (p. 37). Hent flat, it shows a more or less distinetlj 
H -shaped cliitinous plate, with very broad side parts, which — in full-grown larv«- 
become confluent behind into a simple, broad plate, and only leave an ovalholeiB 
front of them for the passage of the discharge duct of the salivary glands, but pos- 
teriorly bear the four wing-sbaped processes (two large upper, or in the outspread 
plate outer ones, and two smaller slenderer inferior or inner). On the anterior end 
of the body, in many genera, oral hooks are jointed to the short anterior side parti. 
In the anterior curved excavation of this lies in the membranous expansion a amill 
corneous chitinous plate which is ])ierced like a sieve and whose nature has not yet 
been more closely investigated. It seems to me as if this plate lay at the outlet of 
the salivary ducts. It is especially distinct in Cephenomyia larvas. It is wanting 
in several others. 

In young larvje, the pharyngeal framework consists only of two chitinous rodBj 
which are united in front by a chitinous band. These chitinous rods radiate out 
behind in little wings. A (similar) pharyngeal framework occurs in all other mosflid 
larva), and corresponds in the perfect insect to the chitinous frame of the prohosciB. 
I have repeatedly convinced myself that such is really the case, since I have opened 
the coarctate pupte of Cephenomyia and Gastrophilus before the emergence of the 
flies. Since, in these genera, as we will see later, the nymph is tightly inclosed by 
the pupariuni, it can be noticed how the already freed pharyngeal framework, whioh 
remains attached to the puparium, rests in the mouth fissure of the nymph, and ii 
drawn out of it as soon as the nymph is taken away or the lower lid is lifted off. 
It is also easy to form an idea that the pharyngeal framework, together with iti 
internal parts, corresponds to the proboscis of the fly if it is observed how other 
muscid or syrphid larvae while alive project and withdraw this exactly as the fly 
does its proboscis. 

In Hypodornia, the mouth parts undergo a retrograde metamorphosis from the 
second stage (after the first molt); the oral hooks disappear, and therewith all the 
external mouth parts, but the internal pharyngeal framework remains. 

(4) The o'strid larva*, show antenna) (at least rudimentary ones) above the meuth 
parts; these have the appearance of corneous or usually membranous knobs, audio 
the latter case are provided with one or two ocelli-like points. Subulate, many- 
jointed antenna', such as occur in many muscid larvje, are never found. 

(5) All possess an anus, which lies on the last ring, under the stigmatal platee, 
and is very small. 

(6) They molt twice while they are parasitic. I have observed most closely the 
molting in Hypodernia larvae of the second stage. In 77. diana, the passage froB 
this stage (p. 38) to the last one takes place about the beginning of February. H 
in a cutaneous muscle which is richly larded with such larva) the capsules of 
those larvjB whose hinder stigmatal plates have the shape of the third stage, bat 
are still clear yellowish-brown, are carefully slit open, the skin characteristic of 
the preceding stage, with the many little thorns heaped in groups, will be found 
either still partly attached to the front end of t!:e larva or entirely dependent from 
the cephalic eud or folded together along the dorsal side. The process of molting 
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eems to be entirely similar to that in the Melophagns larvje ; at least Leuokart 
tates that the old skin in these is shoved together toward the cephalic end of the 
arvsBy and there remains attached. The Hypoderma larva, immediately after the 
Qolty is pure white, very soft, and appears naked, since the thorns do not become 
Lark and distinctly separated from their surroundings until they harden. 

Three forms or stages are to be distinguished, corresponding to the molts, which 
'onns in Hypoderma, Gastrophilus, and Dermatobia show great differences. lu the 
ihird stugo the larvse reach their full size, usually change their color, and that often 
7'ery considerably, and then first leave their host animal, crawl away and pupate, 
Ekfter the manner of the Muscidte. 

(7) This pupation must be considered as a third molting, in which, however, the 
»kin is only detached around the pupa, but is not stripped ofi*, and remains in con- 
nection with it by means of four tracheae. The hardened larval skin, or puparium, 
is burst open at the cephalic end by the emerging fiy by means of the frontal bhidder 
filled with iluid, in the direction of the arcuate sutures in a double manner. Although 
the papation resembles herein that of the MuscidaB in general, yet there occurs in 
one part of the CEstridsB, i. e., in Hypoderma, (\ peculiarity which has not been 
observed before, namely, that the larva transforms in the puparium in a completely 
outstretched condition, and this, therefore, is far larger than the insect which comes 
forth from it. 

(8) So far as they have been observed, they lead a parasitic life in mammals, and 
feed upon the juices of these animals. In Hypoderma, a blood-red intestine often 
shows through, and it is likely that these sometimes suck up blood in addition to 
the exudation which inmiediately surrounds them. 

(9) The closely observed lary» all show at first a slow and finally a rapid devel- 
opment, so that there occurs a resting stage, which often lasts seven months, between 
the swarming of the Imago and the first visible appearance of the larvie. 

The larvae of the (EstridsB were formerly divided into two groups — into larvae 
with oral hooks and those without external mouth parts. Such a separation is of 
service in distinguishing the full-grown larvae, but scientifically unnatural and 
incorrect, since in the first place this peculiarity of the full-grown larvje corre- 
sponds to no similar degree of relationship of the perfect insects, and in the second 
place it is only temporary (p. 39), since all oestrid larvae possess oral hooks when 
they are quite young. Such a division also as Clark arttempted to make into cavi- 
colcBt cuiicolce, and gastricolcBf is inadequate, for while the species of a genus do, 
indeed, always agree in life history so far as their occurrence as parasites in a deter- 
minate organ is concerned, nevertheless the larvae of very difi'erent genera may also 
share this same manner of life with others; for instance, Hypoderma, Cuterebra, 
Dermatobia, among which there is far more difiference between one and two than 
between Cuterebra and Cepheuomyia, if the imagoes are considered. Such a divi- 
sion is, therefore, likewise not a natural one, since it disturbs the natural relations 
of affinity. Two elements must be considered in order to bring about an approxi- 
mately natural division : In the first place, the organization of the larvie, and, in the 
second place, their manner of life, and the latter in a subordinate degree, though 
this is here more important than in other animals, since as yet there is no example 
of two species of CEstridse of one genus having been found parasitic in diflferent sys- 
tems of organs. Thus the Cepheuomyia larvje belong to the oesophagus, the Cepha- 
lomyia and CEstrus larvae to the nasal and frontal cavity, those of Gastrophilus to 
the intestinal tract, and those of Hypoderma to the subcuticular cellular tissue. 

Although it is stated that the larva of Gastrophilus has been found in the cesoph- 
ag^B, this is one of the exceptional cabes which are not authenticated. Of course, 
only the full-grown larva is^meant here, since young larvje may always be found in 
other places during the immigrations. So, for instance, the young (Estrus and Cephe- 
uomyia larvae both immigrate in like manner through the nose, and their roads do 
Dot separate until they get there, but the former migrate into the frontal cavity and 
the latter into the oesophageal cavity. 
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(H tbo oT^anR in whirh (Kstrida' oociir, the skin, or really the anbcaticnlftr ceHi- 
lar tiHSii(% is that whirh [a the moRt strongly attacked; the%irvie of fonrgenen^ 
llypodcrina, (KHtroiuyia, ])erm:iA<>bia, Ciiterebra — live in it. ^The naaal and fiontd 
cavity aro inhabited by tho genera Cophaloniyia and (ERtma, the nasal aadcsopk- 
agcal cavity )iy tlic genuH Ccphenomyia, the intestinal canal by the gams Oistio- 
]»hilii8. The traiiHtoriuatioiiri cf the other genera of (Estridie are onknowii. 

It is iiiter(>stiiig, further, that many genera occur only as parasitasof certain luu- 
lies of nianimals, Avhih' others have a somewhat wider or very wide range of distxi' 
bution, and ho have for hosts the different mammals, yet not qaite without chdr^ 
and often even seek man tor their breeding places. 

Thns, until now, the larva' of Cephenomyia have only been fonndintlietliroaitiof 
cervina, those of t]i(> genera Cephaloniyia and Grlstnis only in tyZofwAi wad otviMfiiih 
thoso of the ;^enus (iastrophilus in aoUdunyula and multunffula (RHmoenw), bit 
Hypodorma, on the other hand, in caricomia (Bos, Capra, AntUope), oervtaa (Cemn, 
MoschuH), iind equida, ( !ntcrebra larva* m Kodentia and Marsnpialia, andfinaUytbon 
of ])erinatol>ia in dogs, oxen, horses, and even upon man. 

(p. 40) Another ])ietnre is formed if the perfect insects are divided acootdingtoi 
pecaliar charaeter into those with pectinate antenual bristles (Catezebra^ Denak- 
tobia), and those with naked antennnl bristles (Hypoderma, GaatropliiliUi Cephe- 
nomyia, Cephalomyia), since the larva' of the former are paraaitio in imgolite 
animals as well as espe<'ially in Kodentia and Marsnpialia, but thoae of tlie Ifttter 
only in Ungnlata. Tliis hitherto so convenient and practical diviaion likewise caD 
not bo relied ni)ou for an inference, sincf^ (Ksirns leparinm belonga tp the gionp of 
(Estridie with naked bristle, but its larva lives upon a rodent. Itia aeen thatsnek 
divisions are only artiiicial and servo for orientation, but that neverthele— nataie 
can not be forced into them. Such divisions are therefore only temporary, and only 
too often ])ecome untrue so soon as new discoveries are published. It ia theiefbn 
best to treat of the larva> according to their geuera, and to limit theae aanatniHy 
as ]>ossible, since it has thus far been found c^mstautly in this family that the larvc 
of one genus all have a like life history, and conversely the generic characters of the 
imagoes can sc<ircely lead us astray if wo wish to draw an inference as to the lift 
history of a larva ])erha])s not yet investigated. In the case of a new genus, how- 
ever, we can infer its life history with very little certainty. Experience alone 
teaches tliis. 

The iUes are seldom observed except in open sunny places and aecarete 
themselves mostly in low herbage, grass, along roadsides, and other 
situations where they may gain ready access to their vietinis. Most or 
all of them live in this stage strictly without food, the mouth parts, 
except in a few, being very rudimentary or entirely wanting. All are 
confined in their attacks to vertebrates, and all, so far as TNMutiyely 
known, to mammals. 

The Si)ecies are quite numerous, about sixty being known in the adult 
form, but only the more common ones have been thoroughly studied, afld 
in our detailed discussion of the species we will give particular atten- 
tion only to those affecting the common domestic animals. 

Thk Horse Hot-fly. 

{(iaatropkihta equi Fah.) 

Bots in horses have been a familiar form of parasite to farmers, 
sto(5kmen, and veterinarians for we know not how long. Whether they 
were familiar to the ancients has been a matter of discussion among 
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earned men, but the mention in ancient writings of the (Estrus and 
ts habits is now generally considered as referable to some of the flies 
lapable of piercing, such as the gad-flies or horse flies and not the bots. 
rbe occurrence of two or three similar species affecting the horse has 
ed to some confusion in their names. Thus the (Estrus equi of Lin- 
laius appears to correspond with the (Estrus vituli of Fabricius, while 
.he latter author includes in (Estrus cqui the (Estrus nasalis, (Estrus 
ujemorrhoidalls, smd (Estrus veterinus of lAiiuivus, Without going into 
b discussion of this synonymy here, it will be seen that all of these 
brms were apparently familiar to scientific writers more than a century 
Lgo as well a» the more striking features of their life history. Thus 
lie statement made by Linnaeus (Turton's translation, p. 582) reads as 
iollows: "Deposits eggs on the hairs of horses, and always on those 
>arts which are most liable to be licked by the tongue; these, either 
n the egg or larval state are conveyed by the tongue into the stomach, 
tnd passing through the intestines with the food are discharged with 
lie dung." These larvaj are commonly known by the name of bots. In 
L815 Mr. Bracy Clark published his essay on bots of horses and other 
^Diinals presentiug the results of thorough investigation upon these 
uteresting parasites, and subsequent investigation has but confirmed 
n large part the conclusions reached by him. 

NATURE AND EXTENT OF INJURY. 

Different writers have placed very diff*erent estimates upon the 
injury due to bots, and as great diversity, or perhaps greater, exists in 
bbe opinions of practical men and veterinarians, some holding that the 
[Presence of the bot in the horse's stomach does not interfere with its 
normal activities, while others look upon them as extremely dangerous 
ind sometimes refer almost any serious disturbance of the digestive 
>rgan8, or death from unknown cause, to bots. 

The injury to the horse from the larvae may take four forms : (1) The 
attachment to the walls of the stomach causes an irritation which may 
nterfere with the normal action of the glands or reduce the extent of 
glandular surface; (2) the bots abstract some nutriment from the 
vails of the stomach, or by absorption, from the contents of the stom- 
ich itself; (3) by collecting, particularly in the region of the pylorus, 
ihey serve as an obstruction to the free passage of food from the stom- 
ich to intestines; (4) in passage through intestines they may attach 
themselves at times to walls or in rectum and cause great irritation. 
Some consider this as the source of most of the serious symptoms from 
presence of bots. In any of these methods the extent of injury depends 
ill large degree upon the number of bots present, a few probably caus- 
ing no appreciable damage, while large numbers (suf&cient, as we have 
seen them, to completely cover large patches of the stomach walls) 
mast cause serious disturbance and loss of nutrition and would seem a 
BofScient cause to produce fatal results. From the nature of the case 
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no definite statistics can be given for ttie losses incurred. It is prob- 
ably safe to Hay that nine tenths of all colts and horses tliat are pas- 
tured (luring summer, and a smaller proportion of driving and wofk 
hordes, become inlesteil with Lots each year. Aside from the injuriei 
Lnfli(^te(l by the larvic, we must consider the excitement produced by 
tlie Hies when depositing the eggs as a source of loss, and this in miuij 
cases is by no means insignificant. 

LIFE HISTORY AND HABITS. 

Adults of this species are about three fourths of an inch in lengtli, 
the wiugs are trans])arent with dark spots, tliose near the center fom- 
ing an irregular, transverse band. The body is very hairy, the head 
brown with whitish front, thorax brown, abdomen brown with three 
rows of blackish spots, which are subject te considerable variaticns. 
In the females the segments are often almost entirely brown with sin- 
ply .1 marginal series of yellowish spots, while in males the abdomei 
may be almost entirely yellow or very light brown, with brown or daA 




spots very distinct. The males are rarely seen, for while it is one rf 
the most common occurrences to witness the female around the honei 
depositing their eggs, the males evidently hold aloof. They are rea^ 
distinguished by the form of the abdomen, which lacks the two tubular 
segments at the end, and is provided on the under side of tbe last seg- 
ment with a pair of dark-browu or black hooks, or clasping oi^iA 
Otherwise, except the color of the abdomen, already mentioned, tbff 
resemble very closely the females. The eggs (fig. 37, a and b) are li^ 
yellow in color and will be found attached to thehairaof the8boiildci% 
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forelegs, under side of body, and sometimes even tlie mane and other 
parts of the body, most commonly, however, on the forelegs and shoul- 
ders. The method of deposition has been frequently observed. The 
female hovers near the horse in a position which appears to be nearly 
vertical, since the body is bent downward, and the extended abdomen 
is thrust forward under the body to its full extent. The fly then darts 
toward the horse, the egg is glued to the hair in an instant and the fly 
retreats a yard or two to hover till another egg is ready to be deposited. 
The operation is repeated at very short intervals, so that hundreds of 
eggs may be deposited upon a horse in a comparatively short time. 
The eggs are held by a sticky fluid, which quickly dries and thus glues 
them firmly to the hairs. They are about one-sixteenth of an inch in 
length, and taper a little toward each end, though the attached end is 
the smaller. The outer end is provided with a little cap (operculum), 
which is set quite obliquely to the axis of the egg^ though some authors 
represent it as cutting the egg square ofl:* at the end. This cap or 
operculum breaks or is pushed off when the grub hatches. Bracy 
Clark wrote that the eggs do not hatch until twenty-five to thirty days 
old, while Joly found them to hatch in tour or five days. Verrill says: 

The eggs coDtain more or less perfectly cleveloped larva? when laid ; and when they 
are mature or have heen a few days attached to the hair, they burst open and allow 
tlie young to escape almost instantaneously, when moistened. Thus, when the horse 
licks itself or its companions, the moisture hatches the eggs and the young larva) are 
transferred to the mouth by the tongue or lips, and thence to the stomachy where 
they fasten themselves to the lining membrane by their two hooks. 

Evidently some such condition is essential to the hatching of the eggs, 
as we have removed hairs containing eggs from the horse and keeping 
them where not subject to moisture they failed entirely to hatch, and 
even after a year's time do not appear greatly shriveled. Doubtless 
they must hatch in a comparatively short time or lose their vitality, 
for moisture does not effect a hatching in those long kept away from 
the horse. The empty egg shells may cling to the horse for some time 
^fter the hatching of the larvae and give it the appearance of being 
fioated with eggs. Examination, however, will readily disclose the 
absence of the operculum in the hatched eggs. 

In order to determine more certainly as to the exact condition of 
batching and the time involved, I undertook in 1893 some observations 
^hich were reported in Bulletin No. 32 of the Division of Entomology 
[pp. 46-49). Eggs collected from a horse while flies were depositing, 
iDd therefore probably not long laid, were opened at different times by 
nbbiug them with a moistened linger, simulating as nearly as possible 
he action of the tongue in licking the body. While the larvae appeared • 
CI be fully formed during the first three or four days after deposition, 
he eggs hatched with difficulty and the larvae seemed quite inactive, 
ad all larvae that were freed in this manner up to the tenth day were 
atched with difficulty, though the larvae at the end of this time were 
dcoming fairly active* 
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M}/r«) of larvm. 
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)ii the ninth day, or when the larvje were eight days frora deposi- 
Q, one larva was freed by seventeen minates of rnbbing with wet 
ger, another in twenty- two minutes; on the tenth day two others, 
B in fourteen and the other in eight minutes; and on the eleventh 
y several were hatched, the time varying from two to live minutes of 
bjection to the saliva and friction. On the twelfth day it required 
it one. or two minutes, and on the thirteenth eggs would hatch in 
teen to thirty seconds. On the fourteenth day a number of eggs 
ere tried, about one-third of which hatched almost immediately upon 
^ing touched with the moist finger, the others in from five to eight 
iconds. On the fifteenth day all eggs seemed fully mature, and prob- 
)ly nine-tenths would have hatched at once upon being touched by a 
)rse'8 tongue in the ordinary motion of lickiug. From the sixteenth 
iy to the twenty-second the eggs would open with a touch of the 
iger, but the larvae would not adhere except with moisture. On the 
renty-third day the first dead larva was noted, and a day later four 
it of eleven eggs opened had dead larvae. On the twenty- fourth day 
1 of the eggs not previously opened were examined with a lens, and 
ily one showed the cap removed, the larva being partly out, but dead. 
16 hatching of but one egg out of three hundred seems to me to 
tablish pretty fully my former opinion, that the eggs require moisture 
friction for the release of the young. 

On the twenty-fifth day, out of 10 eggs three contained dead larvae, 
'6 could move slightly, and two were quite active. On the twenty- 
cth day caps were removed from thirty-five eggs, twenty-seven larvae 
ing dead, seven were capable of slight movement, and one was active 
ough to escape from the shell. 

On the twenty-seventh day out of forty-three eggs opened only one 
•va was alive, and on the twenty-eighth day only one out of sixty-five, 
d on the twenty-ninth day all the remaining eggs, one hundred and 
ree, showed only dead larvae. 

rhe results of this study, it will be seen, confirm in the main the con- 
Lsion of the former observations, the principal difference lying in the 
it that all the larvae were dead at a somewhat earlier period. Of 
irse it could not be said that of the eggs opened in the earlier days 
ae would have survived longer than four weeks, but considering the 
mber used and that one-third of them were kept the full four weeks 
d two-thirds nearly that long before being opened, the presumption 
strong that that is the full normal period of survival. 
[t is safe, I think, to sum up the matter by saying that the eggs nor- 
Jly require friction and moisture to permit of their hatching and trans- 
to the horse's mouth, that hatching occurs with difficulty before 
) tenth day, and most readily after the fourteenth day, and that they 
e vitality at a period varying between the twenty-eighth and fortieth 
ys, the bulk not surviving more than four weeks. This gives a solid 
indation ux>on which to base recommendations as to the time when 
^8 must be destroyed. 
4663— No. 6 6 
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The newly batched larva ^fig. 37, c) is a slender, worm-like creature, 
so transparent that the internal organs are plainly visible. It growB 
rapidly at first, its food consisting, probably, of the macous secretions of 
the inouth and (vsophagiis. When two days old it presents the appear- 
ance shown in fig. 37, d. As soon as it reaches the stomach it fixes itself 
to the walls by the hooks next the mouth and soon undergoes consider- 
able change in its form and appearance. The body becomes more con- 
ical, but instead of the head end being widest this becomes more slender, 
while the tail end broadens. The spiracles at first exposed in two flap- 
like projections from the last segment are drawn more within the body 
and are protected by the development of a horny plate. The spines on 
the segments following the head become more pronounced. When fall 
grown the larva is three-fourths of an inch to one inch in length and of 
the appearance shown in the accompanying figure (fig. 37, g). At this 
time they occur in large clusters upon the walls of the stomach, gener- 
ally more especially numerous at the pyloric portion, where they serve 
to retain the contents of the stomach. From the fact that the food 
of the horse does not become completely reduced to fluid, this obstruc- 
tion may be considerably greater than if only fluid matter had to pass 
the pylorus. This growth has occupied from late in the fall, through 
the winter, till late in the spring, and when fully developed the bots 
loosen their hold and are carried through the intestines and, escaping 
with the excrement, burrow into the ground to pass the pupa stag& 
This lasts for several weeks, thirty to forty days, according to some 
authors, when the fly, which has been already described, issues and is 
ready to proceed with the business of providing for another generation 
of bots. 

The larva of this species has been found in the stomach of the dog, 
though it can not be considered a normal habitat for it, and it is very 
doubtful whether the young larvixi could survive in the stomach of 
a carnivorous animal. Eailliet (Comptes Eendus des stances de Ift 
Society de Biologic, 1894) cites records by Colin and others of such 
occurrences, and details experiments which show the possibility of the 
survival of nearly mature larvie that are swallowed with fragments of 
the stomach walls attaching to the stomach of the dog and remaining 
alive and healthy fifteen days after the ingestion. 

PREVENTION. 

In dealing with bots in horses, by far the most important point is to 
prevent the introduction of the larvje, and while we have no oppor- 
tunity, as in the case of the ox bot-fly, to completely exterminate the 
pest, it is certain that proper attention to preventive measures would 
in a few years greatly reduce the numbers of the insect and procure 
comparative freedom. The better care usually accorded horses makes 
it possible to deal with it in some respects more easily than the species 
infesting cattle. The most vulnerable point of attack lies in the con- 
spicuous position of the eggs. No horseman, probably, can overlook 
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these objects when occurring on the horse he is caring for, and colts in 
pasture sometimes become so covered with them as to give a decided 
change in color to the parts most affected. It is evident tliat removing 
or destroying these eggs previous to hatching is all that is necessary 
to prevent "bots" in the horse. With horses kept in stables or used 
daily there is little trouble; the flies have less opportunity to deposit 
^gg^ upon them, and the ordinary grooming of the animal serves to 
remove some of the eggs, or being constantly under observation the eggs 
attract the attention of the person in charge and he removes them, if 
not to prevent bots at least to avoid the unsightly or ill-kept appearance 
they give the animal. With colts or horses in ])asture, however, the 
case is very different. Kot knowing the currycomb or card through the 
whole summer, and perhaps hardly seen from one week's end to the 
other, the eggs deposited on them by hundreds have every possible 
chance to transmit larva3 to the alimentary canal where they commence 
their growth. During July, August, and September, or as late as eggs 
api)ear on the horses, those kept in pastures should be examined once 
every two or three weeks and the eggs destroyed or removed. This can 
be accomplished in several ways. By using washes of dilute carbolic 
acid, about one part carbolic acid to thirty parts water, or rubbing the 
affected parts over lightly with kerosene, by clipping the hair or by 
shaving the eggs off with a sharp knife or razor. Our own experience 
leads us to prefer the last. With a very sharp knife or razor (a dull one 
will glide over the eggs) the affected parts can be very quickly run 
over without removing much, if any, of the hair. This method leaves 
no doubt as to whether or not the eggs have been touched, as in washes, 
and subsequent examinations are not complicsited by a lot of dead eggs 
or shells. Perform once every two weeks, and there can be very few of 
the larvse which gain entrance to the stomach. Will it pay, may natu- 
rally be asked by the man who has, say, from twenty- live to a hundred 
colts in the pasture. Possibly not, if but a single season is considered, 
but the loss of a single horse, or the poor condition of a number, result- 
ing from bots, or the fretting of the whole number in pasture, would 
more than equal all the cost of removing the eggs from the entire lot. 
But when the presence on the farm of the pest year after year is consid- 
ered with all its attendant evils, we believe most emphatically that it 
will pay. 

Quite frequently the flies will be observed at work depositing eggs 
on the legs or body of a horse at work or in carriage. If not noticed 
at once the nervous stamping, biting, or often greater excitement of 
the horse will apprise the driver of their presence. Although the flies 
are pretty wary and dart away when approached, a few seconds' watch- 
ing will enable one, by striking them down to the ground with hand or 
hat, to capture and kill the fly and thus stop the deposition of eggs 
and annoyance to the horse. Whether the larva*, of this species can 
mature except upon gaining access to earth seems not to have been 
determined, and for all the time the horses are in the held or on the 
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road tbey have ready access to earth. Bat as some other forms can 
papate successfully in the dun^ heap, it would seem worth while to 
subject the droppingfs of horses known to contain bots to some proeeM 
that would destroy them and thus prevent maturity of the fly. 

REMEDIES FOB BOTS. 

The prescription of drugs for the removal of bots from the stomach 
when their presence Is known or suspected belongs rather to the vet- 
erinarian than to the entomologist, but it may not be out of place here 
to call attention to a few of them. It is of course not an easy matter 
to determine during the life of the horse whether any particular dis- 
turbance of the digestive organs or lack of nutrition is due to the 
presence of bots or to some other agency producing similar symptoms, 
and even a competent veterinarian may be puzzled in diagnosis. If 
occasional bots are noticed in the excrement of the animal together 
with poor condition, their presence in numbers may be inferred. It 
must be remembered that the bots are capable of withstanding almost 
any substance that the walls of the stomach can endure, and the safest 
plan, if intending to dose for them, is to employ a veterinarian. Tur- 
pentine is perhaps most generally given, but must be used with care. 

The H^morkhoidal. Bot-fly. 

(Gastropkilus kamtorrhoidalia Linu.) 

While it is common to speak of the horse bot fly, it should not be in- 
ferred that there is but one kind parasitic upon the horse. Take the 
world over there are at least six well-defined species occurring on the 
horse, ass, or mule, and any of these are liable to be introduced into this 
country with imported animals. The above-named species is probably 
next to equiy the most generally distributed in this country. With the 
other allied species it was well known in Europe during the last cen- 
tury and received mention or more elaborate description from Linnseos, 
DeGeer, Fabricius, and other leading writers on entomology. 

extent of injury. 

The losses to be referred to this species are siihilar to those of the 
other species, but from the accounts of various authors and what we 
have heard from persons who were plainly describing the actions of 
this particular form, it is evident that the excitement and consequent 
loss due to the attacks of the adult fly are much worse with this species 
than the common one. This is described by Clark as follows: 

At the Rigbt of this f y the horse appears much agitated, and moves his head hack- 
ward and forward in tlie air to balk its touch and prevent its darting on the lips; 
but the fly, waiting for a favorable opportunity, continues to repeat the operation 
from time to time ; till at length, finding this mode of defense insufficient, the enraged 
animal endeavors to avoid it by galloi)iug away to a distant part of the field. If it 
still continues to follow and tease him, his last resource is in the water where the 
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CEstms is never observed to follow him. At other times this (Estrns gets between 
the forelegs of the horse whilst he is grazing, and thus makes its attack on the lower 
lip. The titillation occasions the horse to stamp violently with his forefoot against 
the ground, and often strike with his foot, as if aiming a blow at the fly. They 
also sometimes hide themselves in the grass and as the horse stoops to graze, they 
dart on the month or lips and are always observed to x>oi8e themselves during a few 
seconds in the air, while the egg is preparing on the point of the abdomen. 

LIFE HISTORY AND HABITS. 

Having discussed pretty fully the habits of the common species, it 
will be unnecessary to go into details that are similar in other species, 
but simply call attention to distinguishing characters and such differ- 
ences in habit as may be of economic importance. 

Prof. A. E. Verrill (Report on External and Internal Parasites of 
Man and Domestic Animals, p. 20) gives the following condensed state- 
ment of its life history and habits : 

The Gastrophilua huemarrhoidaliSf or red-tailed bot-fly, is a small species, easily dis- 
tinguished by the bright orange-red tip of the abdomen. The thorax above is olive 
gray and hairy, with a black band behind the sntnre. The base of the abdomen is 
whitish and the middle blackish, in strange contrast w|;th the orange red of the end. 
The larvflB have the same habits and are found in the same situations with those of 
the common bot-fly, which they much resemble, except that they are whiter and 
smaller, their length not exceeding one-half or five-eighths of an inch. They change 
to pupae within two days after leaving the horse, and the pupsB are deep red. They 
remain in the pupa state abont two months, and the flies appear from the last of 
June till the cool weather of autumn. In depositing the eggs the female differs in 
habit from the common bot-fly, for she selects the lips and nose of the horse as the 
most suitable place for this purpose. The eggs are darker colored [some authors say 
black] than those of the common bot-fly, and contain a nearly developed embryo, so 
that they very soon hatch, and the young larvte are transferred to the mouth by the 
tongue, and thence get into the stomach. 

BEMEDIES. 

On account of the shorter time between deposition of eggs and hatch- 
ing of larvae, it is evident that the removal of eggs as for that species 
would be less successful. For horses in use, immediate attention when 
they give signs of the presence of the fly, the capture of the insect 
and the removal of eggs akeady attached would be but the natural 
method suggested by a knowledge of the insect. For horses in pasture, 
if exhibiting signs of molestation by this insect, the same attention 
would be advisable whenever the nature of the case will permit. It 
would be worth while to try the application of some oil or tar to the 
hairs of the lips as a prevention to the fastening of the eggs to them. 

HoBSE Bot-fly or "Chin Fly.'^ 

(Ga8troph%lu8 nasalis Linn.) 

As already stated, this species has been more or less confused 
with equi in scientifle writings and doubtless still more so in general 
obseryation. 
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It was described as CEstrtut tm^alis by LinnaBas (Fauna Saec.) and 
it was also given the name of veterinun by Clark. It was inclnded by 
Fabricius with hwniorrhoidalu under (Estrus equL The description in 
Systema Naturie (Turtou's translation) is as follows: 

Wiugs iDiinaculaU^, body ferruginous, sides of the thorax and base of the abdomen 
with white hairs. Deposits its eggs on horses and cattle, the larvas probably pass 
through the stomach liko the former one. 

Less than (Eatrua equi. Insertion of the wings and base of the abdomen covered 
with whitish hairs; second segment of the abdomen with two hairy tubercles. 
Beneath and legs rusty brown. Female with sometimes a blackish abdomen. 

Of this species Verrill writes (Ext. and Int. Parasites, p. 28): 

The Gasirophilns nasalia is a smaller species, densely hairy, with the thorax yel* 
lowisli red or rust-colored . The abdomen is either whitish at base, with the middle 
black and the apex yellowish brown and hairy; or the b^ise is whitish and all the 
rest brown ; or the middle is black, with the base and apex whitish, with grayish 
hairs. The wings are unspotted. The larvic are much like those of the preceding 
[hjumorrhoidalis], except that they are smaller, and also live in the stomach of hones. 
They change to pupa) beneath the manure, and the flies appear from June to Sep* 
tember. It also infests the ass and mule, and some authors say that it lives even in 
cattle. 

Zurn^ ascribes this ]^rasite to horses, asses, mules, and goats, and 
says the eggs, 1 mm. long, are laid on the lips and margin of nostrils. 
He describes the full-grown larva as 13 to 14 mm. long, deep yellow or 
yellow brown, thicker behind than before, and the segments 2 to 9 above 
and 2 to 10 below with a single row of yellowish, brown- tipped spines. 

The pupa he described as dark-brown or black, the segments with 
only a single series of horny spines, its length of life in this stage 
from thirty to forty-two days. 

Professor Garman^ in a recent paper on the subject gives a record of 
the occurrence of this species in Kentucky. 

From this record it would appear that the species is somewhat 
common and troublesome in that region, and as the species has been 
recorded from many places in this country, it may be looked upon as 
having quite a general distribution. 

The most essential point in habit of this species is the fact that the 
eggs are laid on the lips or nostrils, within easy reach of the tongue, 
and as it is quite i)robable that they hatch more promptly than those 
of equij it is more difficult to adopt measures of prevention. Measures 
must consist in preventing as far as possible the deposition of eggs, for 
which purpose the application of a little tar and fish oil to the hairs of 
the under lip may be of service, and where eggs are suspected, the use 
of a wash of carbolic acid to the lips and margin of nostrils. 

According to Garman, the eggs are white, and are attached to the 
hairs of the lip and throat by the greater part of one side. The 8i)ecie8 
occurs in Euroi)e and has been observed in New England, i^ew York, 
Ohio, Kentucky, Kansas, Utah, and probably elsewhere in this country. 



' Die tierischen Parasiten, p. 100. 

''The Bot FlifH of the Horse, Seventh An. Rep. Ky. Ag. Exp. Sta., p. xxvii. 
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Professor Garman gives the following key by which the different 
species of bot-flies may be distinguished : 

1. (6) Discoidal cell closed by cross vein. 

2. (3) Wings marked with brown G. equi. 

3. (2) Wings not marked with brown. 

4. (5) Anterior basal cell nearly or quite eqnal to the discoidal cell in length. G. nasalia, 

5. (4) Anterior basal cell markedly shorter than the discoidal cell. G. ho'tnorrhoidalis, 

6. (1) Discoidal cell open G.peoorum. 

Gaatrophilua pecoruni Fab. 

We are not aware that this species has been encountered in the 
United States, and if so it is evidently lather rare. The following 
paragraph from Professor Verrill's report would seem to indicate an 
acquaintance with specimens collected in this country: 

The Gaairophilus pecorum is densely covered with yellow hairs, with a band of 
black hairs on the thorax behind the suture in the male. The female is yellowish 
brown^ the abdomen blaek, with yellowish hairs at Its base, as well as on the 
thorax. The wings are grayish or light brownish, clouded with yellowish brown. 
The larvsB are similar to those of the more common G. equij and have similar habits. 
The flies appear at the same time. 

Osten Sacken's list of American Diptera records it only from Jamaica 
on the authority of Walker. 

The Bot-flies of Oattle: Warble Flies. 

Until a few years ago it was assumed that the common bot-fly affect- 
ing cattle in this country was the same as the one most common in 
European countries, and the same specific name was applied to it with 
apparently little careful examination of either larvje or adults to deter- 
mine the question with certainty. 

Following the announcement of Dr. Curtice, that the larvai reached 
the backs of the animals through the (esophagus, a careful review of 
all available material was made (Riley, Insect Life, Vol. IV, p. 302), 
which indicated that the species most abundant, if not the only com- 
mon form, was not the hovis of Europe, but lineata, which is likewise 
European in distribution. 

There is so much in common, however, in the habits and nature of 
the injury of the two species that it seems appropriate to discuss some 
of these general features for the two species, and then to give the dis- 
tinctive features for the two forms with reference to sucli differences of 
habit or treatment as may be necessary. 

A considerable portion of this general matter was prepared i)rior to 
the discovery of the identity of our species with Uneata, and, while 
written with bovis in mind, applies properly to the former species. 

Historically, hovis has been recognized the longer, having doubt- 
less been known from earliest times, and the larva often mentioned in 
writings from 1710 on as, possibly, also Hneata^ but hoinn was described 
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by DeGreer in 177G nnder the name of (Estrus bavis^ later changed by 
Latrielle to Hypoderma hovia. 

]n 1815 Bracy Clark, in his Essay on the Bots of Horses and Other 
Animals, presented probably the first carefiil study of its life history 
and habits, and later the researches of Brauer, Taschenberg, Zum,and 
others have added to our knowledge of the 8X)ecies. 

More recently Miss E. A. Ormerod, consulting entomologist of the 
Itoyal Agricultural Society of England, has published results of a nnm- 
ber of re])orted and personal observations on its habits, injuries, etc., 
and during the summer of 1889 the Farmers' Review, in this country, 
undertook an investigation on much the same plan. 

The species are, so far as we know, closely confined to the bovine 
race or nearly related species, Uneata being regarded as a parasite of the 
buiialo as well as the ox. Kollar (Treatise on Insects) speaks of hm» 
as affecting besides cattle, the stag, roe, and camel, but no authentic 
record of such occurrence has been noted, and he may have had as a 
basis for the statement the related species occurring normally on these 
animals. There are, indeed, records of the rare occurrence of these 
parasites on man, but such are exceptional, and the species should be 
considered as restricted, primarily, to bovine animals. On account of 
this restriction, the insect is known in the larval stage only where cat- 
tle are kept, and can be introduced in a new country only in the larval 
stage with the animals. It is in this manner and this alone that they 
have been scattered over the world with domestic breeds of cattle. 

EXTENT AND MANNER OF INJTJBY. 

The losses from warble flies must be considered from three distinct 
points, only one of which can be estimated with any great accuracy. 
They are (1) the loss incurred on the hides x>erforated by the maggots, 
subjecting them to discount or rejection in the markets; (2) the loss in 
milk and beef supply caused by the fretting and stampeding due to the 
presence of the flies when laying eggs, and (3) the loss to the vitality 
of the animal, its weakened condition, and consequent loss in milk or 
beef due to the presence of the warbles, with accompanying ulcers in 
the back, sometimes, it is asserted, resulting in the death of the animal 

LOSS ON HIDES. 

This will vary in diff*erent countries, both from the actual differences 
in abundance of warbles and consequent perforation of the hides and 
from the different rates of discount applied by different dealers. That 
it is by no means insignificant will appear from the following condensed 
statements of statistics and evidence on the subject: 

As a result of many inquiries and testimony from numerous sources, 
Miss Ormerod estimated the loss in England at $5 per head for cattle. 
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The results obtained by the Farmers' Eeview in its recent investi- 
gation are summarized as follows (Insect Life, Vol. II, p. 157): 

From the reports received the approximate percentage of grubby cattle and the 
average loss on grabby hides for the principal stock-raising States of the Mississippi 
Valley have been estimated as follows (August 7, 1889) : 

lllinoig. — Seventy-three per cent of the cattle marketed in the grabby season are infested with 
grubs. The average loss on a grubby hide is one-third. 

Iowa. — Seventy -one per cent of the cattle in the majority of counties are grabby in the season 
specified. Loss on grubby hides one-third. 

Indiana. — Forty-eight 'per cent of the cattle grubby. Loss on hides one-third. 

iri»«Mi*in.— Thirty -three per cent of cattle grubby. Loss on hides one-third. 

Ohio. — Fifty-six per cent of cattle grubby. Loss on hides one-third. 

Missouri. — Fifty -seven per cent of cattle grubby. Loss on hides one-third. 

Kansas. — Sixty per cent of cattle grnbhy. Loss on hides one-third. 

Kentucky. — Fifty-seven per cent of cattle grubby. Loss on hides one -third. 

In Minnesota and Dakota grubs are practically unknown among cattle. 

In Nebraska they are not very bad where found; twelve counties report an average of 40 percent. 
The rest heard from are free of the pest. Grubby hides are ' ' docke<l " one third of their value. 

In Michigan 61 per cent of the cattle are infested with grubs in the southern and middle counties. 
In the northern counties they are unknown or very scarce. Grubby hides sell for one-third less than 
Bonnd ones. 

The amount of this loss can be better appreciated perhaps by reproducing in con- 
densed form the approximate estimate of the loss on the hides of cattle received at 
the Union Stock Yards of Chicago during the grubby season, which includes the 
months from January to June. Using the reports by States above given as a basis 
it is estimated that 50 per cent of the cattle received are grubby. The average value 
of a hide is put at $3.90; and while from the report referred to one-third value is 
the usual deduction for grubby hides in this estimate, but $1 is deducted, or less 
than one-third. The number of cattle received in 1889 for the six months indicated 
was 1,335,026, giving a loss on the 50 per cent of grubby animals of $667,513. When 
to this is added the loss from depreciated value and lessened quantity of the beef, 
the amount for each infested animal is put at $5, indicating a total loss on these 
animals from the attack of the fly of $3,337,565. 

LOSS IN MILK AND BEEF FROM ATTACK OF BOT-FLIES. 

In trying to present any estimate of loss from this source we are con- 
fronted by the fact that many other f ies with these serve as a constant 
source of annoyance to cattle in pasture, exciting them at times to a 
irild frenzy, when they go chasing about trying to avoid their enemies, 
and not only losing the opportunity to feed peaceably, but using up in 
useless activity the nutriment which should go to form milk or flesh ; at 
other times driving them into ponds or streauis of water or into the 
shade of trees or sheds, where they remain for hours at a time, only 
partially relieved from the torments of their foe and losing the oppor- 
tunity for feeding which is essential to growth or production of milk. 
It is, of course, impossible to separate the losses due to each kind of 
fly, and even if it were possible it would be difficult to state in exact 
': tigures the sum lost. The following note, quoted by Miss Ormerod, is 
'; perhaps as good an illustration as we can select to show approximately 
^ tbis loss as estimated by a practical breeder and dairyman : 

' We all know, to oar cost, how greatly these irritating flies torment and madden 
the cattle, cansing them to gallop or ran as if for their lives to get away from the 
l>nzz and presence of their tormentors. Feeding cattle can not grow in flesh with- 
OQt quiet and rest, and milking cows must suffer to a gieaA^T e:&.\>^\i\> \\iai.\i^^ ^sft 
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aware of. To nji^ a rommr^Ei remark, th^j aooq "bste" — i-r.. ^ve Ie«« milk. To 
tir'i\«z a <roir £iut or caiu^ her to f«<r «x*-it««l Te*\nr^i the quantity ami qnalitv of the 
milk. Witfaont perff^rrt qniet and rr«t tL<y ran not <lo their best f«>r as. Thisleadi 
dm; to one imp^>rtant point. What is onr hr*< in the cheese tnb caoaed by thewsiUs 
and gad flies f I have trie^l to estimate the \um daring the foar or fire siUBMr 
months or <'V«-n th*' eii;ht iiionth<t that a fttw is f«appoeed to 1*e in profit. There an 
certain timex of nnreht when the eow will give about half of her nsaal flow of mOk. 
Tb'-se tormTjtifjg tlien and the presence of the priekly-«oated warble maggot nniflt 
keep up a j»er}>etnal iiWAnuttnet and retarvl the growth of onr feeding cattle, tooor 
Ir^sSy it may lie, of £2 j»er head. In the dairy cows the loss will be greater. The 
flaily Ujss of milk may make a diflerence of a hundredweight of cheFBe per cow per 
annum. Ha]f a hnndreilweifrht, or 12 per cent of milk leas in a dairy, making 4 
huu<lre<lweif^ht at 70 Mhillingn, couies to :i5 shillings. But 12 per cent is too lowai 
eHtimate. It may in s^ime cases lie put at £3 per head, and in a dairy of 100 com 
would Hhow a hmn of £300. 

TliiH wmrce of injury, however, lasts but a few weeks during summer, 
and probably does not compare with the loss due to the presence of the 
ni'dgf^otH, This must be a constant source of Irritation to the animal 
and a drain upon its energies from the time the warble begins to grow 
until the s^ire heals after the departure of the maggot. It extends 
through at least one third of the year, while the whole period of inva- 
sion probably lasts for eight or nine months. Imagine some fifteen 
or twenty boils or carbun(!les located along the back producing a r^- 
tilar supply of mucopurulent matter due to the inflammation and snp* 
plying nutriment to a healthy grub which grows to be three-fourths of | 
an iiii'Ji in length, and 8upi)ose, if possible, that these arc no discom- 
fort or cause of loss to the creature affected with them. 

The occasional atta(;ks of one or more species of bots upon man and 
tne ilisconifort caused by them in such cases would seem to be sufficient 
pn)of of the irritation caused in the lower animals, even if we allot 
Hoinething on the ground tliat these lower animals are less sensitive to 
pain. Omitting, however, the creature's comfort as a matter of mere 
sentinuMit and coiiHideriug the question from the practical standpcHnt 
i)f money n*turne<l, it requires only the very modest estimate of the loss 
of J^l jKT lu^ad to tlie cattle of the United States to show a loss of about 
Jk;{0,00(),()()0 sustained by the country on the basis of the census of 18W 
(doubtless betwe<Mi fifty and sixty millions at the present time). Young 
an i nulls are injured more than old ones, and many writers assert tbat 
deaths nn^ not iiifre<iuent from the effects of warbles. 

Witlioiit rniiHidorin^ the losBoned quantity, th(^ inferiority of the beef of animili 
iiifrHtiMl liy the fi[nih jh Hlrikin^ly shown in an article on the subject in which th6 
toHtiuiony orrrtiiil hiitclM^rH and buyers of meat in Chicago and other cities is giveo- 
It iH nIiowii that the buyerH of the highest class of meat, who supply hotels andreB* 
taiirantH, will not on any a<'count ])nrchase carcasses showing traces of warble attAck* 
Such href has to he sold, therefore, at a price below that obtainable for good be^ 
rr<«e from grub <lnn)age, and the loHHeiied value per animal w<as put at from $2 to|&* 

The appearanre known as lirked-beof, which, resulting from the presence of th* 
grub, nuiy be deHcribed as a moist or running surface of a green ish-yeUow color, i* 
certainly nnwhob^Home in look, if not in fact. The description of such meat as givei^ 
in thi« KnrmcrH* Ivcvicw, quoting again largely from Miss Ornierod, is almost safficieO^ 
to turn one against beef altogether. — (Inskct Life.) 



J 



nPTEBA. 91 

If we take the estimates as a whole, some of which have been pnb- 
lishecl since the first writing of this chapter, it is evidently a modest 
Ornate to consider the losses from the different soorces of injury to 
lides loss in milk and beef, and lessened vitality to be $2.50 j^er head of 
•attle for the whole United States, making a grand total of $90,000,000 
m the basis of the census of 1880. . Were this loss something unavoid- 
ible or requiring the exjienditnre of much time or money to prevent, 
here might be some excuse for its continuance, but since it can by 
limple and inexpensive methods be not only wholly prevented from 
rear to year, but practically exterminated from the country, thereby 
avoiding both the loss and the trouble of applying remedies in the 
uture it would seem of the greatest utility to adopt those necessary 
oeasures without further delay. The preventive measures necessary 
>ecome at once apparent by knowledge of the life history and habits of 
he insect. 

OCCUBRKNCE OF WABBLES IN MAN. 

There are many instances of the occurrence of the warble in man, and 
these records contain instances which are to be referral to both of the 
species, Dr. Riley having jjositively identified one such case at least 
for lineata, and Dr. William Schoyen being authority for the European 
records of bovis. In all these cases there seems to have been a large 
amoont of migration on the part of the larva and usuaUy an emergence 
from the skin before complete maturity, which would suggest that the 
larva does not find the conditions exactly normal. The following 
instance observed by a physician who is also a trained entomologist is 
of special value as showing the conditions of such an occurrence: 

Sereral years ago I saw. profMsionally, a boy 6 yean of age who had lieen soffering 
fyr some months from the gUin«lB on one side of his neck being swollen an<I a fetid 
ulceration aronnd the back teeth of the lower jaw of the same side. Three months 
treatment was of no avail, and the end seemed near; one day a white object, which 
iras seen to move, was observed in the nicer at the root of the tongue, which on 
heing carefnily extracted proved to be a large grub, which, from having fref{nently 
seen them, I recognized as a frdl-grown larva of Hyi>oderma. It was of the usual 
tawny eolor, about half an inch long when contracted, al>out one-third that thick- 
ness, and quite lively. The case ended fatally. This boy had been on a farm in 
Illinois the previous fall, where probably the egg was in some way taken into his 
mouth, and the larva found between the base of the tongue and the jaw suitable 
tissue in which to develop, coming to maturity at the same time with thoee bred in 
cattle. (Dr. John Hamilton, in Entomological News. Vol. IV, p. 219.; 

LIFE HISTORY AND HABITS. 

i In certain points of life history and habit the two species agree. The 
' adult flies are ahoat half an inch in length and bee-like in api>earauce, 
the two species s^Kirated easily by cliara«:ters to be detailed later. 

They appear dming the summer montbs and deposit their eggi^ ujwn 
cattle, the act of oviposition being frequently accompanied ])y a great 
imoantof annoyauoe tothe animals, in some cases inspiring tbem with 
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snch terror as to result iu costly stampedes, preventiOBr.of feeding, and 
nervousness that is very injurious to the animal. f*- 

The Hies i)robably mate in the vicinity of their pnpation, and the 
females seek the cattle in open pasture for the purpose of depositing 
their eggs. It is claimed by good observers that they will not fly over 
water or follow cattle when they seek protection in ponds or othw 
bodies of water, and also that they do not enter sheds or troable cattle 
in the shade. The method of deposition has been a subject of madi 
discussion. The earlier writers asserted that the insect punctured the 
skin and laid the egg beneath, basing the assertion, it would seem, on 
the great terror and apparent pain of the animal when atta<;ked and the 
position of the grub when first distinguishable. E^aumur even describes 
the boring apparatus by means of which it is able to pierce the toogh 
hide of the ox. Clark and others, however, held with equal strength 
to the view that the eggs are simply deposited on the skin, and the 
larvae begin at once upon hatching to burrow beneath. Willistca 
(Stand. Nat. Hist., Vol. II, p. 427) says: "The eggs of Hypodermaare 
deposited on the hairs about the front shoulders, neck, and g^roina of 
artiodactyls only. It was thought for a long while that the female 
thrust the eggs within the skin, but such is now known not to be the 
case." Miss Ormerod, after careful study of the very young larvsB and 
course of their channels, says: "From the presence of these small cav- 
ities just below the cuticle, and the fine canal running downward from 
them or from the surface, as the case may be, to the young warble cell 
beneath the hide^ I think we shall find that the egg is fixed just beneatt 
the cuticle and that the young maggot works its way through the hide 
to where we find it in the early stage. It does not seem possible to me 
that the fly could pass the egg through the hide by means of her egg- 
laying apparatus (or ovipositor), because, as observed, the passage down 
the maggot cell is sometimes of a shape that could not have been caused 
by the ovipositor." It seems hard to believe that all the fright and 
apparent pain exhibited by the cattle is due simply to the alighting of 
the flies and deposition of the egg on the hair. They can not bite, for, 
as already stated, their mouth parts are rudimentary, and to suppose 
that the cattle are aware of the true nature of the pest and exhibit 
fear simply because of a knowledge that they will cause them future 
trouble is to accredit them with a wisdom rather beyond that usually 
granted to any of the lower animals. Neither does it seem that all this 
fright could be due simply to their resemblance to bees, for cattle are not 
so frequently stung by them as to develop such an intense fear of them. 

The structure of the ovipositor clearly excludes the possibility of panctuie, for, 
though horny, it has a blunt, trifid tip, and is beset at the end with certain minute 
hairs, and structure of this character is a very safe guide to habit. (Riley.) 

Until recently it was assumed as a matter of fact that the larvie 
entered through the skin, but the discoveries of Dr. Curtice have 
proven, for lineata at least, that the normal course is by way of the 
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Fio. dS.—Hypoderma lineata: 
ovipoBitor of female : a, from 
side; 6, tip, from below- 
enlarged (from Insect Life). 



moath and alimentary canal, as will be discussed more fally under lin- 
eata. While from analogy it seems very probable that a similar habit 
will be proven for hovis I know no positive obser- 
vations, but Miss Ormerod adheres to the belief 
that the entrance for that species is through the 
skin. 

In either case the maggots, as a rule, must be 
within the animal as early as October (for lineata 
mach earliev)^ and by January the lumps or swell- 
ings along tke back denoting their presence be- 
come apprteiable, and growth continues as late 
as April andpossibly May, varying with latitude. 
We have quite fully developed specimens (of 
lineata) taken March 25, from the backs of cattle 
at Ames, Iowa, at which time they were mostly 
well grown and some of them apparently about 
ready to escape irom the ulcer. After working 
their way through the opening in the hide, in 
which they are assisted by the prickly tubercles 
Govering the body, they drop to the ground. The full process is thus 
described by Dr. Williston (Stand. Nat. Hist, pp. 427-428): 

They have the pecaliar ability to contract either end into an elongate cylindrical 
fofrm, which not only serves them in their egress, but also to bore into the ground. 
A few days before they are ready to emerge they begin to enlarge the opening by 
this expansion and contraction; when they have enlarged it sufficiently, a ring-like 
contraction of the body that begins at the posterior part and progresses toward the 
head enables them in a few minutes to free themselves, which they usually do in the 
■KHming hours. Upon the ground they creep about until they meet some obstruc- 
tion, when they burrow from 1 to 2 inches below the surface, and remain as in the 
Gastrophilus species. 

They remain in the ground as pupaB for about a month and then issue 
as flies. 

REMEDIAL MEASURES. 

Knowing that the insect occurs, during nearly three months of the 
^ear at least, in no other place than in the backs of cattle, it is evident 
that the destruction of all the grubs in the back of every animal 
l)etween January and April must result in the extermination of the 
pest. That there are measures sufficient to accomplish this destruction 
is certain, and at an outlay of time and trouble that makes them prac- 
ticable with every man who owns cattle, whether one or ten thousand. 

Indeed the insect is open to attack in at least three different ways : 
(1) Measures to prevent the deposition of eggs; (2) measures to destroy 
the eggs or young grubs; (3) measures to destroy the grubs after 
passing under the hide. 

To prevent the deposition of eggs the application of some persistent 
sticky substance may be recommended, or this may be combined with 
Bome substance of obuoxious smell. 
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CoatiDg the back from neck to loins with tar or with a mixtaretf 1 
sulphur, 4 ounces; spirits of tar, 1 gill; train (whale) oil, 1 quart, oaee 
a week. Train oil alone two or three times in the se-ason and onei 
application of si>irit.s of tar, carbolic acid, sulphur, and linseed oil 
combined, are ]'ei>orted in Miss Ornierod's pamphlet as effective lor 
boviit. 

Animals that are housed are said not to be attiicked, and fnmidt' 
ing sheds in pastures or access to shade of trees or to bodies of walff < 
is considered as lielpful. 

AVe doubt, however, if these measures can be used as satisfacton^f 
in large herds of cattle or on the ranches of the Western States ai 
measures directed against the grubs. And unless the substance serw 
to catch and kill the fly it will of course simply seek animals not pn- 
tected or iH)Ssibly be driven to deposit eggs on some other part of tbi 
body. 

In January the warbles become large enough to be detected bypass- 
ing the hand along the back, and at this time a little kerosene rabbedj 
into each one or the application of mercurial ointment will destroy tiiij 
grub, which rests with the breathing pores direcited toward the sorfaM^j 
securing its sni)p1y of air through the small channel connecting tM 
cavity with the outer surface. The sore heals up and the hide in •[ 
short time becomes perfect, so no loss need be incurred if the aiiii 
is to be slaughtered in late winter or early spring, and for milch 
the drain upon their vitality and productiveness is stopped. 

Even if these measures have been adoi)ted every animal should 
examined during March and any grubs found shojuld be destroyed. 

They are by this time ({uite cx)iispicuous, being felt by running 
hand along the back, or in many cases can be distinctly seen as promi-] 
nent lumps. The hole through which they breathe and finally escap© 
is now large enough, so that by careful pressure the maggot maybe 
forced out unbroken. If necessary, the opening may be enlarged » 
little by using a round stick bluntly pointed, as a probe. If late in the 
spring, all grubs pressed out should be crushed to prevent possibility 
of their getting into suitable i)laces to pupate and finally reach the 
adult stage. For cattle in stables it is a very simple matter, while 
handling or feeding tlieni, to run the hand along the back, and (» 
detection of a grub to press it out, and all farm hands should be! 
instructed to lose no opportunity to relieve the cattle from theflB 
annoyances. 

While it is certain that this insect could be practically exterminated 
in the United States in a single year, we realize fully the great diffi- 
culty in getting every person owning cattle to know or appreciate thej 
need of using the necessary means; and two or three scrub cows in »] 
county un cared for will of course perpetuate the species. Keverthele8% 
this should not debar anyone from attending to the matter with hil 
own stock, for, since the Hies travel but short distances^ every fanner | 
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nay secure i»ractical immunity iu his owii herds, and after tbe first 
/ear's tboruugli work have scarcely any trouble in attoiidin}; to them. 
3e should, of course, examine carefully every animal brought to his 
*arm, and rid it of grubs before the time of ttieir maturity. Many 
'armers are careful to attend to this matter already, but there is no 
lystematic attentmn to it, and tbe only permanent check to their 
□crease at present lies iu tlie fact that millions of them infesting cattle 
daaghtered between October and April perish with their hosts, and 
lence only those in cattle kept over from year to year survive to con- 
anue the &i>ecies. 

We can not close this sketch of remedies without presenting a plan 
which, though it may be styled fanciful or ideal, must if carried out 
result in the extermination of the pest and a saving, we believe, of not 
less and probably more than $50,000,000 per year to the farmers of the 
United States. 

Let every man owning kine of any grade be posted by a general proc- 
bmatiou inserted in every newspaper in the land that iu a certain 
winter, say 1900, he is to esamine every animal in January and apply 
kerosene or mercurial ointment to all lumps discoverable on the bacU 
ftmt the neck backward, and down halfway on the ribs; that in 
3l»rch or at latest before the middle of Ai)ril he must go over every 
animal again, and press out and destroy any warbles remaining. Then 
the following winter if any warbles whatever are to be found to repeal 
tte processes. This, with thedestruction of grubs in all cattle imported 
ftom other countries, must prove successful. Even if a few escaped 
If tbe neglect of some shiftless stock owner, or by accidental oversight 
in searching for them, the result would repay over and over again, and 
tiff many years, the grand efl'ort of that year. 

Ox Bot-fly ob Waeblb Flt. 

(Sspoderma bonif DeG.) 

As previously stated, this species was formerly supposed to be dts- 
^buted over America, but the utter fail- 
*ire to ttud a single specimen of the larva 
Or adult in the mass of material that has 
lieen examined in the last few years 
Snakes it doubtful if even the earlier 
records of its occarrence in this conntry 
fian be relied upon, and therefore it seems 
necessary to define its distribution as 
fSDvering the countries of tbe Old World 
Snrronnding the Mediterranean. Braaer 
gives its European distribution as from 
Scandinavia to the Bouthernmoat por- ..mri.™uo.,. 

yonSiatKi also saysitisdistribnted over Asia, Africa, and North America. 
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The adult lly, sliowo eDlarged iu the accompaDyin^ figure, is I 
iuch cr a little more in length aud Dot very different ia general a 
auce from a honeybee. It is quite hairy, and, altliongh the snri 
the body is bla<.-k, except the front of the face below the eyes, th< 
of the baurs gives it a banded a|>t>earanee, the face white, the trot 




of the thorax yellow, middle of the thorax black, hind part o: 
thorax whitish, base of abdomen whitish, middle of abdomen b 
and apex of abdomen orange red. 

The eggs are elongate oval, with au appendage for attaohment t< 
hair (6g. iO,a). 
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F[a.41 HypBdenaa bovi' : diagram of aplny annatuie (after Bianer. fivm Inseot LK*) 

The lacva of this species is only known in the later stages, tl 
*he first stage not being described. Brauer describes the secom 
third stages, the latter form being carefully figured, and the figi 
hero reprodoced from an illastratiou iu Insect Life. 
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larva is thick and fleshy, of a yellowish white color, becoming 
as it approaches maturity, but the most distinctive characters 
md in the disposition of the spines which cover most of the sur- 
face of the body. The last two segments are 
entirely naked, and also the dorsal and lateral 
prominences of the ninth segment are free from 
spines. 

This arrangement of spines is clearly shown 
in the diagram, which is a device adopted by 
Brauer to indicate the difference in spine dis- 
-Hypoderma hovis: a, tributiou iu the different species. Comparison 
im. from side; 6 same. ^^ ^^im figurc with that for Uueata will serve to 

low, showing exit hole ^ 

t; c, cap which splits determine at once the identity of a specimen. 
low the adult to issue- The widc spaces represent the dorsal (the 

left) and the ventral (the right) surface, and 
irrow spaces the three rows of lateral protuberances. The 
on the upper and lower border of the segments are represented 
s. 

pupa is an oval dark body formed from the contracted larva, the 
)r end of which is removed when the imago issues. It is clearly 
ited in the annexed figure (fig. 42). 

treatment of the species is discussed under the general treatment 
h species. 

Ox Bot-fly ob Heel Fly. 

{Hypoderma lineata ViUers.) 

synonomy and distribution of this species has been very fully 
jed by Dr. Eiley in Insect Life (Vol. lY, p. 302), along with a dis- 
1 of the distinctions of the species and I shall extract largely 
iiis article as well as from the one by Dr. Curtice, (Journal Com- 
/e Medicine and Veterinary Archives, Vol. XII, pp. 265-274, 
L891). 

species was described in 1789 by Villers (Ent. Linn., Vol. Ill, p. 
nd later (from larva) by Brauer as honassL 
h confusion has existed, particularly because of the assumption 
le common warble of this country should be referred to hovisj 
e matter has been definitely set to rest by the researches de- 
in the above-mentioned papers, which may be consulted for full 
'. 

le from the occurrence in the buffalo, which appears to have been 
common^ it is evidently a parasite normal to cattle. Which of 
a.nimals, if either of them, was the primary host of the species 
)t be stated, although the evidence seems to me to favor the 
1 that it was primarily a parasite of the ox and that its occur- 
>n buffalo followed the introduction of cattle into this country. 
4653— No. 5 7 
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In Europe it is said to occur in Switzerland, i^orway, Crimea, the 
Balkans, the Caucasus, England, Lower and Upper Austria, etc., bnt 
it has not been noted in Styria or Hungary. In America it is known 
from all parts of the United States, bnt is especially abundant in the 
southern j^ortion and extending north to Illinois, Iowa, and iN'ebraska. 

The amount of terror inspired by the adults is sometimes very great, 
and the following graphic account of its attacks in Texas by a gentle- 
man who has given much time to them will serve to show its manner of 
work and the loss entailed : 

I believe that here the fly invariably deposits 4t8 eggs on the hair around the heel, 
although the popular nf>tion is that the fly actually stings the animal. The cattle 
lick themselves, thus convoying the eggs into the mouth, the larv^ making their 
way in between the walls of the gullet. Here they remain some months, when 
they finally make their way up to the skin along the back, where they bore through, 
remaining in the hole a little over two months. When they first reach the skin they 
are quite white, but gradually color and become a dark brown or black, and forcing 
themselves out of their sacks fall to the ground. The skin of the larva becomes dark 
and shell-like, and at the end of about six weeks the perfect fiy emerges. 

Although I know that in Pennsylvania the backs of the cattle are often badly 
infested with these larvso, showing that the fly is by no means rare, yet I never saw 
that its presence caused any fright or even uneasiness, while here it is so dreaded by 
the cattle as to cause at times heavy loss to stockmen. The time of the fly begin- 
ning and ending its attack is very variable. I have seen cattle running from it as 
early as December, while this year up to date (February 15) I have seen no indica- 
tion of its presence. 

Cattle seem to become absolutely frantic from terror ; a steer wiU be quietly graz- 
ing, when suddenly he will spring forward, head erect, tail arched, and in a moment 
he will be madly rushing across the pasture, probably to the creek, into which he 
will plunge, remaining for hours. If the streams running through the pasture have 
muddy bottoms many weak animals become mired and perish miserably unless dis- 
covered and pulled out. As the fly generally appears toward the close of winter, 
when cattle are often comparatively poor and weak, the loss in this way would be 
very serious but that stockmen have their men ride daily along the banks of any 
boggy streams in order to rescue mired animals. 

When a cowboy finds one unable to get out he uncoils his lariat, deftly thows it 
over the horns, gives a turn or two around the pommel of his saddle, and calling on 
his pony, the animal, unless very badly mired, is soon on the bank and in safety, and 
hereafter often comes the most difficult part of the business — the letting go. In 
getting hold the cowboy has it all his own way, but once the animal is on solid earth 
again it forgets its former peril, remembering only the terrible wrench to head and 
neck, and proceeds to get even with its tormentor, with the result that the man has 
sometimes to drop his rope and ride off trusting to its becoming loosened and drop- 
ping ofi*. Can any one suggest the reason why the fly has such terrors for a Texas 
cow, whilst in Pennsylvania she cares nothing for it? — (George W. Holstein, in 
Entomological News, Vol. IV, p. 299.) 

LIFE HISTORY. 

The egg, — The eggy including the ]>edicel or clasping base, is 1 mm. long and 0.2 
mm. wide at the greatest diameter. In color it is dull yellowish white, and the 
surface is smooth and shining. As may be seen by the illustrations (fig. 43, ayhjCjit 
the egg consists of two distinct parts, viz., the egg proper and the clasping base, which 
firmly secures it to the hair and connects with the egg proper by a thin bnt rathei 
wide pedicel. This base is made up of two lips or valves, which close oyer the hair 
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and thiu give » very secure attaohment. The egg is Daiirow, oToid, broadest at its 
middle, and larger at the base than at the tip, which ia more or leas abruptly and 
oblf qnelf truncate (tig. i3d). 

The striking results of tlie researches of Dr. Cartice, vhich shoved 
that the larvie are taken into the mouths of the animals and pass by 
way of the (esophagus to the subcataneous tissue along the back, have 
already been mentioned, and it now remains to give in detail the stages 
of the larva during this strange career. The time occupied by the 
larva is sometimes quite long, occupyiug several months in reaching 
tbe skin, while the developmeut after reaching this location is more 
rapid. 




nt Jarva, firtt »fage.~TblB stage (flg. 43, «) when reoilf to leave the egg, or when 
first hstehed, is 0.08 min. long b; 0.02 tarn. In width, tapering above. Witbin the 
egg it fills the cavit; and may he seen through the shell and qaite readily removed. 
It is dull vhite in color, with the surface from the second to the twelfth joints dis- 
tinatlf and densely spinuse. The armed area occupies the entire snr&ce of these 
Jeints, except a nartnv lateral free space. The arrangement of thu spiuea on these 
Jointa, except the lost, is uniform, with perhaps a slight increoae in tho size of the 
spines ftom th« teoond te^be eleventli joint. The armature of these joiuta and of 
tbe anterior half of the twelfth cousista of a rather prominent and posteriorly 
diiected nw on the anterior margin of each joint, fallowed by numerous smaller 
pricklee, which decrease in size and abnndanco toward the poHterior margin of the 
Joint. The posterior taalf of the terminal joint is armed with very uiuch larger and 
•lightly cnn*ed prickles or spines, which point posteriorly on one side and anteriorly 
onthaalihBr(seeflg.43,A). The anal spiracles are represented by dark oircntar spots, 
and terminate In two prominent spines. Tbe aotcrior spiracles appear as two minnte 
elerstiona, and the month parts consist of (wo dark crescent-shaped hooks, the 
Dpper extremity of which projects, and two long snpportinn rods which furcate 
ImmUTi M>d on the tips of which the hooks articulate (fig. 43,/, g). 
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Second »lag».— la the absunce of ftny knowledge of an intermediate fi>nn, the Ibtti 
found ill tlie cBHopkaguB may be ooasidered oh the seooud stags (&g. 44>. The incli- 
vJdDola vary in length fWim 11 to It mm. and are ijnite smooth and devoid of pricklH, 
except aoueminnte ones, which appear like black specke partly 
BurroundiDg the onal Bpiracles (fig. 44, d) and a few eitremelj 
mlniiteoDesju«t above themonth parts (Sg.44, c). Thefonnet, 
or those aroimd the anal apiraclea, are of pecaliar atrnctun, 
and coneist of a circular, brownish- black, nlightly elevated 
base, in the center of which arises a short, stout, posteriori; 
cnrved very minnte spine, less than one-half the diameter cf 
the base in length. The month parts are more prominent tbsii 
in the first, stage, ami the apical portion is broadened and fnr- 
cate near the base {fig. 44, b, c). This stage doeH not difTer in 
any esBential way from the stage firet fonnd nnder the ekid in 
the hack hefore the perforation to the surface is made. (Sm 
fig. 45, a, ft, c.) 

Third stage. — In this stage, which is the second form of tlie 
larva found in the back (fig. 45, d,e,/), the larva again divergM 
markedly from the second orpreceding stage and acquires man; 
of the cfaaracteriaticH of the mature larva. It tapers, however, 
considerable toward tlie posterior extremity, rather than tli« 
verse, and the spinous armature varies considerably in differ- 
it specimens, but ventrally is similar to that of the adult, the 
of aniil ■agment, spines heiDg,howover,morenumuronsandleBBpromiuent. 
abowiDf; spiraclsB lateral iiruiaturo is sometimes almost wanting, butoccaBioi 
^i UM* '^""° ^° ooours to the amount shown in the figure (fig. 45, d). Thedor- 
sal armature is much more scanty, and is either limited to the 
first and second joints or frequently entirely wanting. 

Foartk stage.— The fourth and lost larval stage is shown with characteristic ai 
ture at, fig. 45 g, t, dorsal and lateral views. Its chief difference from the larva of 
boti* (as shown in the diagram) is that the penultimate segment vsntrally and si 
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dorsally is spinnse, as the preceding ones on the posterior margin, while in hoHt it it 
distinctly unarmed. The full-growu larva when escaping from the back is of a gray* 
Ish-white color and ranges in length from 22 to 25 mm. 
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Puparium.^Oace oat of the book the larva rapidly darkens and oantTacta,andtlie 
pupariom, which is merely the contracted and hardened Inrva, becomes dark brown, 
almost lilack, bnt otherwise possesftes all the oharacterlBtice of the larva. 

Imago (Fig. 47). — Length, onu-balf inch (flve-eightha with oviponitor extended); 
general color, block ; body more or lesa clothed with yello wish- white, reddixh, and 
brownish-black hairs. The front, aides, and back of the head, the aides of the thorax. 



r 



Via. 4»,—ByfVdeTmaliwata: dUgnun arnptuy ArniHfnre. 

a band across the base of the scuteltup), and the basal segment of the abdomen are 
covered with long yeUowish-wbito, almost white, hairs. The head above, central 
thoracic region, ioalnding prothorax und mesothorax, middle segments of the abdo- 
men above, and tegs, clothed with brownish-black hairs, which on the head and thorax 
are more or less intermixed with whitish hairs. The covering of haim is shorter and 
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■cantier on the head and thorax, and the tip of the scutellum and following porta of 
the thorax, together with fonr prominent lines on the thorax, inilicated in the draw- 
ing by the high light, are smooth aiid highly polished. Thohairsof the terminal seg- 
ments of the abdomen ore reddish-orange, which color also predominates on the hind 
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The Sheep Bot-fly oe Head Maggot.* 

((Eatrus ovia Linn.) 

This insect, like the other members of the family, has been known for 
centuries, and has been eriually dreaded by the animals it infests. It 
was mentioned by the Greek physician, Alexander Tralliau, as far back 
as the year 560. Notwithstanding that it has been so well known, very 
different estimates have been placed upon the injury it may cause. 
Indeed, some writers have gone so far as to claim that no injury results 
from its presence, and to ridicule the idea that sheep die of ^^ grub in 
the head.'' Even so high an authority as Mr. Youatt declares: 

It is incompatible with the wisdofn and goodness that are everywhere evident, in 
proportion as the phenomena of nature are closely examined, that the destined resi- 
dence of the (EstruB ovis should be productive of continued inconvenience or disease. 

Mr. Eaudall is correct in saying that ^^ this is as farfetched as a con- 
clusion as the reasoning on which it is founded." If the grub in the 
head is not productive of inconvenience or disease, whence the suffer- 
ing condition, the loss of appetite, the slow, weak gait, the frequent 
coughing, the purulent matter, sometimes so profusely secreted as at 
times to almost prevent the animals breathing? Whence the tossing 
and lowering of the head, and the fits of fi*enzy to which so naturally 
quiet and gentle an animal as the sheep is subject! All these symptoms 
result from grub in the head, and the animal frequently gets too weak 
to rise, and finally dies. These effects of the grub were well recognized 
and understood by such old writers and close observers as K^aumnr 
and Kollar, while numerous tiock masters of close observation who have 
suffered from this pest agree in ascribing these symptoms to this cause. 
It would be as reasonable to believe that those parasites are beneficial 
which are so injurious to man either internally or externally, or those 
which prey upon our caterpillars and other insects, and invariably 
destroy them. For although when there are but few grubs in the head 
the injury may not be perceptible, they can never be beneficial, and 
when numerous will undoubtedly cause death. They can not live in the 
head of the sheep without causing great irritation by the spines with 
which the ventral region is covered and thehooks with which they clingto 
such a sensitive membrane as that which lines the sinuses. Moreover, 
when numerous enough to absorb more mucus than the sheep secretes the 
grubs will feed on the membrane itself, and (according to the evidence of 
some practical sheepmen) will even enter the brain through the natural 
perforations of the ethmoid bone, through which pass the olfactory 
nerves, in either of which cases they must cause the most excruciating 
pain. The natural fear also which the sheep have of the fly and the 
pains they take to prevent its access to the nose are of themselves proof 
that it is obnoxious to them. The pest appears to have been more abun- 



^ Adapted in part from Riley's Mo. Kep. I^ pp. 161-165. 
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dant in the Mississippi Valley than in the Eastern States, ar times grubs 
being found in the head of almost every sheep that died. While it is 
possible that the disease produced by this insect may be confused with 
the " gid " or " staggers " produced by an entozoan parasite, the Tcenia 
eamurusj it is doubtless true that many cases of death from these bots 
are assigned to other causes. And, on the other hand, undoubtedly 
many other diseases are cloaked by the popular verdict of " grub in the 
head." 

The flies which are represented in figure 48, 1 and 2, life size, make 
their appearance in June and July, and deposit living maggots in the 
nostrils of the sheep. 

This point may be considered as well established by competent 
observers, although the older authorities all speak of the deposition of 
an egg. It may be possible, however, that eggs are deposited in cases 
where the flies are particularly fortunate in finding their victim with- 
out delay, but in such cases the 
^gg^ doubtless hatch almost im- 
mediately after deposition. The 
larvae at once commence to work 
their way up the nostrils and nasal 
X>assages, causing great irritation 
on their way until they reach the 
frontal sinuses, cavities located be- 
tween the two plates of the skull 
and lying one on each side of the 
central line of the head and be- 
tween and a little above the eyes. 
There they attach themselves by 
the little hooks or ten taenia, placed 
each side of the head, to the mem- 
branes which line the cavities, 
feeding on the mucus which is always to be found in them. Until they 
attain their growth they are of a creamy white color with two brown 
sx>ots placed side by side on the posterior segment. These spots (fig. 
48, 6, c) are spiracles or stigmata, through which the worm breathes. 
The segment with these two spiracles is retractile, and can be drawn 
in and hidden at the worm's pleasure. When full grown the grub 
becomes darker, particularly toward the tail, the white of the first two 
or three segments becoming dirty white on the fourth or fifth, and 
growing darker on each successive segment until the last, which is a 
very dark brown.- (See 4 and 5 of fig. 48.) It has two small parallel 
hooks or tentacula at the head (a), and above these two very small 
tubercles, not very easily shown in the engraving. It also has small 
brown elevated round spots on each of the segments along the sides, 
which might at first be taken for spiracles, but which are not, and 
also two small corneous appendages (5, h, and 6, c of fig. 48) on each 
side of the anus. The ventral region has a band of small elevated 
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Fio. ^.—(Estruf ovU: 1 and 2. Adult fly. 3. 
Pupa. 4. Full-grown larva, dorsal view. 5. 
Same, ventral view. 6. Young larva. 1 and 2 
natural Hize, the others enlarged (from Riley). 
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dots mnniDg the breadth of each aegmait in their middle, which, 
ODder the magnifier, appear to be minate brown spines all pointing 
posteriorly ( tig. 48. 5 . These aid the maggot in its moyements. When 
ready to contract into a pni>a it passes down the nasal passages of 
the sheep and falls to the ground, where it quiekljr bnries itself, and 
in alxjnt forty -eight hours contracts to half its former size, and becomes 
smrx>tfa and hard and of a black color, tapering, as in the larvse, toward 
the head. It remains in this state from forty to fifty days or more, 
according to the weather, when the fiy pushes open a little ronnd cap- 
pie<re at the head and thus arrives at maturity. In tlys stage it looks 
something like an overgrown house fiy. The gronnd color of the upper 
part of the hea4l and thorax is dull yellow, but they are so covered with 
little round s^K^ts and atoms (scarcely distinguishable without the aid 
of a magnifier) that they have a brown appearance. The abdomen con- 
sists of five rings, is velvety and variegated with dark brown and straw 
color. On the under side it is of the same color, but not variegated in 
the same way, there Itemg a dark six>t in the middle of each ring. The 
feet are brown, the under side of the head is puffed out and white. 
The antennip are extremely small and spring from two lobes which are 
sunk into a cavity at the anterior and under i>art of the head. The 
eyes are jiurplish brown, and three small eyelets are distinctly visible 
on the top of the head. It has no mouth and can not^ therefore, take 
any nourishment. The wings are transparent and extend beyond the 
body, and the winglets (calypteres), which are quite large and white, 
cover entirely the poisers. Its only instinct seems to be the continua- 
tion of its kind. It is quite lazy, and except when attempting to 
deposit its eggs its wings are seldom used. 

PREVENTION AND REMEDY. 

To prevent it from depositing its young, different means are resorted 
to. Mr. Randall says '' some farmers turn up the soil in portions of 
pasture so that the sheep may thrust their noses into the soft ground 
on the api)roacli of the fly, while others smear their noses with tar or 
cause tliem to do so themselves.'' But as the fly is very persevering, 
and generally attains her object, the means to be most depended on is 
the dislodging of the larvte or grub, and so far lime has been thought 
the most ett'ectual and should be given them so that by sniffing it they 
may be made to sneeze, and thus dislodge the grub in many cases. Some 
sheep keepers even shut their sheep up for several nights in a tight 
barn when first taken up in the fall, believing that the close and 
heated atmosphere induces the grub to descend, and is therefore more 
easily dislodged, and that the injurj^ accruing from such foul air is 
trifling comi)ared to the benefit received from dislodging the grubs. 
Other sheep breeders are in the habit of fixing salt logs in their pas- 
tures, of sufficient length to enable all the sheep to get at them. Into 
these logs, at intervals of 5 or G inches, holes are bored with a 2-inch 
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anger^ and during the season a little salt is kept in these holes, while 
every few days a little tar is smeared aroand them with a brush. The 
sheep in obtaining the salt tar their noses and the odor of the tar 
keeps the fly away. In severe cases, where the grubs are already in 
the head, they may be dislodged in a measure by a feather dipped in 
turpentine, which should be run up the nose and quickly turned. 
This, of course, can be but partially effective, as it is difficult to reach 
the extremity of the tortuous canals, and it is in such localities that 
they must cause greatest difficulties. For the same reason and on 
account of the great pain caused the animal the use of a wire to remove 
the larvsB as recommended by some should be discountenanced entirely. 
The burning of sulphur or other destructive substances In a closed 
room is likely to kill the sheep before reaching the larvae m their 
retreats. In would be interesting, however, to determine what effect 
pyrethrum would have upon them. Valuable animals may be treated 
by trephining, to remove the grubs from the sinuses — an operation 
that should be performed by a veterinarian or skilled operator. 

The Eeindeeb Bot. 

{(Edemagena iarandi Linn.) 

This species is recorded as a parasite of the reindeer in Europe and 
Korth America and is doubtless of no little economic importance where 
this animal is an essential domestic species. Its habits are similar to 
those of Hypoderma, and it is recorded that the presence of the para- 
sites is a source of great annoyance to their hosts. No observations 
have been made, so far as I know, to determine the manner of intro- 
duction, but there would seem to be the same probability of their 
introduction by the mouth as exists for the species of Hypoderma. 

Deeb Bots. 

Species of bots are recorded from deer, elk, and antelopes, the flies 
being included in the genus Cephenomyia. Two species of this genus 
are credited to America, but it is probable that careful collecting from 
these animals would increase the number. 

The Emasculating Bot-fly. 

(Cuterebra emasculator Fitch.) 

In the supplement to his third report as State entomologist of l^ew 
York Dr. Fitch presents the history of a bot-fly which is of remarkable 
interest, and though it does not affect any domesticated animal (except 
as squirrels may be kept as pets), the subject is of such interest that 
we can not pass it unnoticed in this connection. It would be interest- 
ing to reproduce Dr. Fitch's notes entire, but they are too lengthy for 
inythiug but a brief synopsis. 
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He reared the fly from wliich his description is made from a larva 
obtaiDed from the striped squirrel or ciiipmonk (Tamias atriatua Ij/ateri). 
Tlie tarva occarred in the scrotam, causing it to become unnatnraBf 
enlarged, and -when found lay with tail end next a small openioK 
"larger than the head of a large pia, the testicles being entirely ood- 
sumed." Tbia larva buried itself August 13, 1856, and issued as flf 
July 20, 1857. So far as we kuuw,tliiB is the only adult of the specieB 
which has ever been reared. 

Some notes upon the species were published by Riley and Howard 
in Insect Life (Vol. I, p. 214), with figures of the larva, a few paragrapha 
of which we reproduce here, with the figures. 




Dr. Fitch pnbliBlioil a-painstakmg ilescription of the diOeTent stages and gave tbt 
species the i\aiue oT Cnterebra cmasculalor tcaia the larval habit which hs BoppoM^ 
characteristic. HomeationB the fact that hunters in the Tictnity of Lakeville,N.T.| 
where the first specimen sent him was found, had long been familiar with thebtl 
that at least one-half of tbomale gray squinvls shot hi that Tic inity were fonndt* 
be castrated, and that it wna the opinion of hunterH that the deformity was canatd 
by the squirrela Heizinfr and biting out the testicles of their comrades. In snpptrt 
of tliiaidea he gives the testimony of Mr. lltirst, taxidermist of the New York Stttt 
Cabinet of NatnTal History, who claitnod t<) liave seen a half dozen red sqnirnli 
unite in mastering a gray onu and castrating him. Dr. Fitcfa queries whether tba 
bot-fly may not lie attracted by the wounds so niiule, if tliia habit prove comnuM^ 
but concludes that the object of the joint attack of aevenil upon one is rather ts 
kill tlie gruh wliich is engaged in emasculating hiui. 
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tJn fortunately there is yet some doubt as to whether Fitch's species will hold. 
Brauer, in Lis Monograph of the (Estridas, page 232, quotes Fitch's description at 
lengthy and states that he can not separate the species from Cuterebra acutellaris 
Loew, a North American species^ the habits of which do not seem to be known. 

If this interesting insect has not attracted much attention of late years from 
entomologists, it has not failed to be noticed by zoologists and taxidermists, although 
we are not aware that observations have been published. The following statement 
was written at our request by Dr. Merriam, the ornithologist of the Department, as 
we had learned by conversation that he had made notes some years ago on the abun- 
dance of the insect in New York State : 

"In reply to your inquiry concerning the.occurrence of Cuterebrte in squirrels, I 
would state that during many years collecting in the Adirondack region of northern 
New York, particularly along its western border, in the Black River Valley, I fre- 
quently found CuterebrsB in or near the scrotum in the gray squirrel (Soiurus carotin- 
entU leueoiU), red squirrel (Sciurua hudsonius), and chipmunk ( Jamtos striatus lysieri). 
I have observed the same thing at East Hampton, Mass., and in other localities. 
The most extraordinary instance of the prevalence of this disgusting parasite that 
baa fallen under my observation was at the south end of Lake Champlain, New 
York, in October, 1885. On the 7th and 9th of that month I killed more than fifty 
chipmunks (TamiM ati'iatua lyateri) within a few miles of old Fort Ticonderoga and 
on the rocky side hill behind the town of Whitehall. Of these a very large percent- 
age—I think fully one-half— were infested with *' wabbles" (Cuterebrie). More 
females than males were thus afflicted. The '* wabbles*' were usually situated near 
the median line, and anywhere from the umbilical region to the genitals. In a few 
cases they were in the axilla, and in one or two instances in the upper part of the 
foreleg. In a number of individuals two CuterebrsB were found and iu a few cases 
16 many as three. 

"Dr. A. K. Fisher tells me that he collected a number of chipmunks about the 
aonth end of Lake George, Warren County, N. Y., during tho latter part of August 
and first of September, 1882, a considerable proportion of which were infested with 
CaterebrsB. As many as three were found, in diiferent stages of development, in 
ene animal. A gray squirrel killed at Sing Sing, Westchester County, N. Y., con- 
tained a Cuterebra in the left pectoral region.'' 

It is very possible that the larvie of more than one species of the genus Cuterebra 
^ere concerned in the cases noticed by Drs. Merriam and Fisher, but this point can 
Dot be decided at the present time. • « « 

Concemfng the capture of the specimen, which was from a female chipmunk, Mr. 
Starkweather wrote, October 19, 1888 : 

''About noon on the 13th my children's pet kitten came in from the grove near 
ear house, in the Rock Creek region, with a 'chippy' iu its mouth. They rescued 
it at once, but, although warm, life was extinct. The strange appendage, or abnor- 
mal growth which they noticed on the under side, caused them to lay it away care- 
fiilly in an empty covered cigar box 'to show papa.' 

"My attention was called to it twenty-four hours later, when the dark-colored 
maggot was found in one comer of the box nearly motionless. Tliey described the 
'swelling' as about an inch long and of the shape of a mulberry. There seemed to 
be a natural opening at its apex over a sixteenth of an inch in diameter with a tinge 
of a dark liquid about it." 

Subsequent inquiry has revealed the fact that squirrel hunters in this vicinity 
report that these grubs are very abundant around Washington in the common gray 
squiml, one gentleman, with that freedom from fact-bias characteristic of the 
iraateur hunter, stating that he never shot a squirrel which was not infested by 
gmbfl. We will doubtless, therefore, have opportunities for rearing the adult and 
comparing it with Loew's seutellaria. 

The larva has Already been well described by Fitch, and our figures wiU illustrate 
its apiMaranoe. The specimen from which they were drawn was evidently fuU- 
^wn, and has sntered the earth in a breeding jar. 
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It win be noted that all the casM bo &r died ahov the Ian 
mature in the latter part of summer or in tall, and in the specimi 
by Dr. Fitch pupation lasted throagb the winter and until th 
ing July, wbicb is quite different from the period of popatioo 
of the bot-flies, ordinarily 
stage lasting bnt a fewwi 
the winter bdng pasaed in t 
stage in the bodies of the 
mal. It 18 hardly to be i 
that eggs laid by an adnli 
of Jiily could matnre by tli 
of Angnst, so we most in 
tbaD one year as neoesBary 
cycle of the insect, in BOi 
at least. 

JalySl, 18S5,Hr. George 
rie. then a student in the To 
caltnral Collie, took tv 
from the scrotum uf a rbipmnok, tbe testicles being entirely ei 
These he placed in alcohol, and the specimens now in hand co 
perfectly with the description of larva given by Dr. Fitch, ex 
Dr. Fitch states that the head end presents no appearance o 
other appendages, while in these 8|>ec- 

inien» tbe hook-like api>endage9 are * "* 

diatinct. The^eniightliesoretracted. 
however, as to be inconspicuous and 
easily overlooked. 

The figures here presented (fig. 49) 
were drawn from si>ecimens received 
through the kindness of Mr. George 
B. Starkweatlier. The details con- 
cerning tlieir capture, etc., we repro- 
duce (see p. lOT) from Insect Life 

(Vol. II, p. -216). ' ~Z^^7" 

If it is allowable to detail a life 
cycle from the records at hand it would seem that fall-grown I 
found from the 1st of August until in October, and that wi 
time, probably, they escape fironi the host and burrow in tbe 
pupate, remaining in the pupa stage until July of the follow 
eggs then deposited requiring at least one fnll year for the ^ 
the larvse, and the life cycle being completed in not less thai 
years. 

The Rabbit Bot-flt, 

{CulmtbracimiCHli Clark.) 

k Babbits are infested with a very large bot. which attracted 
1 century ago, the fly being named (Estnu cvHicuh by Clark, i 





aorax alii»Te onncid w"j;i ^ 
--brovn kair. tW frcs J C giiKmi 
abdomen wrtk jrvllDnr faur. aad ^ 
«t of tit^ ab dom ca of a itet^ 
color. 

, where u fimu a lat:^ nmor. ^^ "* 




l>e|>artiiieDt records show these larvie tn h t 
deand Florence, Axiamaj Tosoom-K, ii,^^"^™""^^*"" 




■■™n'™l; M«Mr»I| . 



M., and EtoPark, Colo „,„■,. . , ' """"""•"•'■"l,. 
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In the accompanying figares, 50 and 5 1 , from specimens belonging to 
tlie National Musenm, the adult is shown in dorsal and side view, while 
figure 53 represents a specimen captured at Ames, Iowa, and which 
agrees perfectly with the form described as horripilum. The points of 
difference will be noted as pertaining to the fullness of the head in 
front of the eyes and in the form of the abdomen. 

The larva shown in figure 52 is from a partially contracted specimen, 
which probably accounts for the difference between them and the fuller 
specimens shown in figure 54. The latter figures are from specimens 
collected by Mr. George K. Cherrie from the common rabbit at Ames, 
Iowa. 

While the material at hand so far favors the belief that we have here 
but one species, it is desirable that a larger number of both larvse and 
adults should be examined, and especially that more specimens be bred 
in order to establish beyond doubt the connection between certain 
forms of larvae and the adults. 

The Cotton-tail Bot. 

(Cuterebra fontinella Clark.) 

This species was originally described by Clark from specimens taken 
in Illinois, but it remained practically unknown until the descriptions 
by Townsend in Insect Life (Vol. V, pp. 317-320). It is a large species, 
the flies being four- fifths of an inch and larvse an inch in length. (See 
the full descrii)tion by Townsend already noted.) 

OTHER SPECIES. 

Cuterehra huceata Fab. is another species that has been recorded at 
various times in this country (Kentucky, Pennsylvania, Carolina, Mas- 
sachusetts, Washington, D. C.) and is doubtless a fairly common para- 1 
site of squirrels and possibly other small mammals. 

Aside from these that have been mentioned there are a number of 
species in the genus Cuterebra from America which are known only in 
the adult stage, and to discuss them here would not only too greatly 
extend the paper, but would be of little value, since for monographic 
purposes the student will naturally refer to the works of Clark and 
Brauer. 

BoT-FLY OF Man, Monkeys, Dogs, etc. 



((Estrvs hominia L.) 

The question whether there is a bot-fly peculiar to the human species 
has been much discussed, but the burden of evidence at present avail* 
able leads to the view that the species occasionally infesting man 
occurs also on dogs, monkeys, etc., and we therefore consider th6 
species under the above heading. 



] 
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The first record that can be considered as referring to this form is 
he description of Linnaeus, Systema Natura, and which in Turton's 
;ranslatiOn, 1802 (Vol. Ill, p. 583), reads as follows: 

Hominis. — Body entirely brown 

Inhabits Soath America. Linn^ap. Pall. NorJ. Beytr., p. 157. Deposits its eggs 
inder the skin on the bellies of the natives ; the larva, if disturbed, penetrates deeper 
md produces an ulcer, which frequently becomes fatal. 

Subsequent authors failed to verify Linnaeus's account and concluded 
it was a myth, though Clark (Rees, Cyclopiedia, article Bots), while 
considering it probably a spurious species, attempts to account for 
the record by saying that it is *' perhaps merely an accidental deposit 
of (Estrus hovig in the human body, of which there are numerous 
instances." 

Fabricius ignored it entirely in the Systema Antliatorum,and Latreille 
considers that the larva3 referred to were those of Musca carnaria or 
some analagous species. 

Say, however, in 1822 described specimens which he had received 
from South America, and gives quite a detailed account of the habits 
as detailed by Dr. Harlan, who sent the specimens. (Jour. Acad. Nat. 
Sci. Phil., Vol. II, pp. 353-360; Complete Writings, Vol. II, pp. 32-38.) 

To the account published in Say's Writings Dr. LeConte adds a 
description of his own experience with the insect and states that it is 
supposed to be the Dermatobia noxialis of Goudot. 

Previous to this Keferstein (tTber (Estrus hominis^ Verb. Zool.-Botan. 
Gessells. in Wien, 1856, p. 637) had collected all the known facts regard- 
ing the bots infesting the human body, and Coquerel in 185D had 
described larvsB taken from the human body in Cayenne, Mexico, and 
Ifew Orleans (Revue et Magas. Zool., s^r. 1859, T. 11, pp. 356-361), 
and with Sall6 (361-367) and Laboulb^ne in 186L a similar larva from 
Cayenne. Other authors mentioning it are Hill (N. T.), account of the 
larva of a supposed (Estrus hominis or gad-fly, which deposits its eggs 
in the bodies of the human species (Edinb. new Phil. Jour., 1830, pp. 
284-288; Isis, p. 917, 1832), and Goudot (Observations sur un diptere 
exotique dont la larve nuit aux boeufs. Guterebra noxialis, Ann. Sci. 
Ifat, ser. 3, 1845, T. 3, pp. 221-230. Extr. Ann. Soc. Ent. Fr., ser. 2, 
1844, T. 2, Bull., pp. 40-42.) 

Brief mention is made of this species in the American Entomologist 
(VoL I, p. 86) under the name of (Estrus hominis Gmeliu, and in Pack- 
ard's Guide (p. 406) occurs the following condensed paragraph on the 
object accompanied by figures : 

The genoB Dermatobia inclades the Ver macaque, of Cayenne and Mexico, found 
lieneath the skin of man in tropical America, and it is disputed whether it be a true 
indigenous " (Eatrua kaminia*' or originally attacks the monkey, dog, or other ani- 
maL In Cayenne the species attacking man is called the Ver Macaque; in Brazil, 
(Para) Ura; in Coeta Rica, Tor eel ; in New Grenada, Gusano peludo or Muche, The 
D» noaeialia Goudot f Ver moyocuil lives on the dog and is found in Mexico and 
JSvw Grenada. The larvse are long, cylindrical, S-shaped, differing gre^tl^ ^^t^^TSk 
othen of this fiunily iu form* The iiies are closely allied t>o tVio^e ot \^i& ^^^^^c^^b^As^ 
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Professor Verrill (Ext. and Int. Parasites Dom. Animals, p. 24) mti- I 
tioDB Sermatobia noxialis as laying eggs in the backs of sheep and I 
cattle, and tliat "it also attacks men in the same wfQ', forming painfiil 
tomoTS beDeath the skiu. The same or a similar species also aSttin I 
tbe dogs in tropical America." 

In a note appended to Professor Yerrill's report there is a record ot 
the occarrence of what is conjectured to l>e larvae of the same insect, 
taken firom a yooDg woman in Mississippi. j 

And, qnite recently, iu an interesting article by Dr. Matas, published , 
in Insect Life (Vol. I, pp. 76 and 80), we have an accoout of the extrac- 
tion of three parasites from a man nbo was oviposited in while bathing 
daring a trip in Spanish Honduras. Tbe account agrees iu all partic- 




Fia.K. 
Itln, *liiD ths (hi 
b. dorsal vlev ihi 

{frOID iDHOt Life 

alars with previous accounts of infection from this pest and empbaBiUB 
tbe fact of its injurious nature. 

We do not wish to attempt here a solution of the mixed uyuonoiajrf 
this species, or make any dogmatic assertions as to the aecouuts, all 
referring to one and the same insect. That should be demonstrated b; 
tbe rearing of Hies in the region where bots abound. It may be said in 
passing, however, that when occurring in man the larva must in ti)* 
great niiyority of cases be killed before maturing, and bence tbe mnlti- 
plication of the species be accomplished by the infection of some of the 
lower animals. 

Treating the accounts in a body, there is certainly no doubt as to the 
injurious nature of tbe peat, for, while most reports are devoted natu- 
rally to presenting its injuries to man us of greatest int«rej^t, enough ii 
said to prove that dogs and other animals are greatly troubled by then 
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Upon man, all accoants, except that of Dr. LeConte, represent them 
aaserioQS aimoyances and some of tliem aa fatal. Dr. LeConte says in 
the iafested natives they seemed to produce but little uneasiness, and 
that the parties were not aware of the time when the eggs were depos- 
ited. He admits that " they ])rodnce a swelling having the appearance 
of ac ordinary boil, in which at times is felt for a few seconds an acute 
pain when the worm moves." 

Apparently no one has as yet obtained the adult fly from larvae infest- 
iog man, either by rearing them from larvse extracted or escaping from 
beneath the skin or by capturing them when depositing eggs. Lio- 
nfeos's description refers to the larva. 

In many accounts there is no reference to adistinct sting at the time 
of egg deposition,' this being determined by subsequent location and 
development of tumors; but Dr. LeConte, already cited, remarks espe- 
cially upon the victims not being aware when the eggs were laid, and 
tbiB might give color to the existence of more than one species. 




fiB. X.—a, Bnner'a Sgare of entiro D«naatal>>)> luvBs supposed u> tw closely alHed In BpACimeni 
■Inwninflg. U; ft, impbalic extremity ; e. ondil eittemityof Bime Bp«clnien; a. i>onualobla larva 
Igand tiy Coquenl, and closely nIaUd to. If not Identloal with, preuedinti. only sees uiid^r lower 
power and perhaps In earlier period of develDprnsut— «Dlarged (from iDsect Life). 

It appears quite certaiu that in some cases at least the eggs are so 
ihstened to the skin that the deposition is attended with paiu. 

The larvee evidently hatch very soon after and develop with consid- 
erable rapidity, but since in all recordetl cases tbe larva has been 
extracted before maturity nothing is known of its pupation. The form 
is qaite peculiar and renders the accounts at least all referable to one 
genus of CEstridse. 

We reproduce from Insect Life the figures presented in the paper by 
Dr. Hatas. 

The nsaal remedy consists in the forcible expulsion of the larva, 
lometimes assisted b; incisions, the application of tobacco ashes, etc. 

In a recent paper Blanchard ' gives an extended account of the 



>K. Blanchard, Snr loa (Ealndea amtiricaines (lout la larve vit daos la peau de 
uiialea do U SooUtS eutomoi. de trance, Vol. LXl, p. 109, 1892. 
4653— Xcfi 
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species affecting man, and refers to two BpecieB, Derviatobw noxialU asA 
I>. eyaniventris, the speciea common thronghoui tropical America. Ii 
the former the second and third segments are provided -with fine spines, 
while in the latter these segments are smooth ; and in the former, aim, 
the posterior border of segments 4 to 7 are without a range of boob 
dorsally, while cyaniventria has these segments and also the eightti, 
sometimes, with a row of crooked hooks pointing forward on the pos- 
terior border dorsally. 

Kailliet speaks of these hots as at times a veritable scourge to cattle, 
aside ft-om their attacks on man and dogs. 

Family MUSCID^. 
(Houfse Flies and Allies.) 
These are robust bodied, usually hairy flies, the laxvse of which are 
fleshy, footless maggots, living in decaying matter, ordure, etc. 

The Hoen Flt. 

(BiEmalobia terrata Rob.-Doav.) 

In the introduction and rapid spread of this insect we have an excrf- 
lent illnstration of the imjiortaQce of giving attention to the iiynriwa 
insects of other countries and of taking all possible means to prevent %'■ 
their importation. 




Flo.fiT. Hirmatnbia irrrala: a.t%i; £, Una^ e. jiuparinm; <r, kdiilt In biting pMltkiii— all enluH 
(frum Riley Hnd Howard), 

The species in hand has been a common insect in Euiope, and wi& 
other members of the same genus recognized as a troublesome inaeeti 
though apparently no careful study of its life history has been madl 
there. 
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It was first noticed as troublesome to cattle in this coantry in 1887, 
od while we can not say with certainty just when it was introduced 
e may be pretty sure that it was during the year 1880, or at most not 
^lier than 1885. It is even possible that it may have been brought 
ver in the spring of 1887, as its powers of reproduction are such that 

few weeks would suffice to make it a conspicuous pest in a limited 

rea. 
Within two years from the time when it was first recognized in seri- 

us numbers it had become so numerous and had spread over so large 

region that it was made the subject of a very careful and successful 

tudy by Messrs. Howard and Marlatt of the Division of Entomology. 

The results of these investigations were published in Insect Life (Vol. 

I p. 93) and in the Annual Eeport of the Commissioner of Agricul- 

nire for 1889. 

It was also made a subject of study at the New Jersey Experiment 
Station and Professor Smith's report in Bulletin 62 of that station gives 
the results of the season's observations and trials of remedies. Since 
these papers appeared the insect has spread over practically all of the 
United States east of the Eocky Mountains, and also into a large por- 
tion of Canada, and numerous articles have appeared in the bulletins 
of exx)eriment stations and in agricultural journals with reference to 
it, the greater jwrtion of them being based on the original studies above 
mentioned. 

INTRODUCTION AND SPREAD IN AMERICA. 

All accounts agree in placing the first serious occurrence of this 
insect in the vicinity of Philadelphia, and it appears probable that it 
was at that port that the flies first landed. 

From there as a center it spread in all directions, though at first 
mainly southward, and by 1889 it had covered most of the State of 
New Jersey, xH)rtions of eastern Pennsylvania, a considerable area in 
Maryland, and also a portion of northern Virginia. 

In 1891 it had been reported from I^ew York, Ohio, Kentucky, 
Georgia, Florida, and Mississippi, and in 1892 from Connecticut, 
Massachusetts, Canada, Michigan, Indiana, Iowa, Louisiana, and 

Texas. . 

More recent records refer more particularly to its increase and local 
distribution in the various States, but it may be said to occupy now 
practically all of the United States east of the Rocky Mountains and 
the Provinces of Ontario and Quebec in Canada. 

NATURE AND EXTENT OP INJURY. 

As with most new pests, the nature and amount of damage caused 
by the insect was the subject of much exaggeration and wild specula- 
tion. As usual in such cases extreme views were taken, both of which 
were erroneous. Those who asserted that no damage whatever resulted 
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from its presence were soon proven to be wide of tlie trnth, while thr 
exaggerated tales of death to animals, the destruction of horns, ana 
many other wild statements were easily recognized as imaginative. 

That the loss from their presence is very considerable is recogDizet 
by most practical stock breeders who have everyday association wit! 
the affected animals, the loss showing in reduced vitality, lack <^ 
growth, or in loss of milk. 

Mr Fletcher, the entomologist of the Dominion of Canada, estimatec 
the loss in Ontario and Quebec at one-half the product. 

The loss is the direct result of the irritation to cattle, which keeps 
them in a perpetual worry and interferes with their feeding and witi 
the normal digestion of food, and to some extent from the loss of blood 
which, when the flies occur by the thousands on a single animal, is ai 
item not to be ignored. When at rest upon the horns, at which tim< 
they are most conspicuous, they are in reality the least harmful, as the^ 
then cause neither irritation nor loss of blood. 

The larvaB are of course entirely harmless and it is only the adult 
that affect the animals. 

Injury to other animals than cattle seems to be very slight, and whil* 
a number of records have been given of the insect occurring upoi 
horses these seem to be exceptional. 

POPULAR NAMES AND POPULAR ERBOBS. 

Upon this subject Riley and Howard say: 

The popalur name which is here adopted — the '* horn-fly^ — has the sanction c 
popular use. It is sufficiently distinctive, and we therefore recommend its adoptioi 
The name of "Te^Rasfly" and ^'baffalo-fly" and ''buffalo-gnat "are also in use! 
some sections and indicate an impression that the insect came fh>m the West. Di 
Lintner uses the term "cow-horn fly." Objections may be urged to &11 of these. 

The most prominent of the popular errors is the belief that the fly damages ib 
horn, eats into its substance, causes it to rot, and even lays eggs in it which hate 
into maggots and may penetrate to the brain. There is no foundation for thee 
beliefs. As we shall show later, the flies congregate on the bases of the horns on! 
to rest where they are not liable to be disturbed. While they are there they ai 
always found in the characteristic resting position, as shown in fig. 60, and describe 
later. Where they have been clustering thickly on the horns, the latter becon: 
**flyspecked" and appear at a little distance as though they might be damaged,aD 
it is doubtless this fact which has given rise to the erroneous opinions cited. 

HABITS AND LIFE HISTORY. 

The adnlts of the hom-tiy are about half as large as the oommo 
house fly and very much like it in shape and color. The accompanyin 
figures will serve to distinguish it, while the following technical descri] 
tion by Dr. Williston should be used for the exact discrimination i 
the species: 

l/oJf. — I^ength, 3.5 to 4 mm. Sides of the front gently concave, its least widi 
equal to one-fourth of the distance from the foremost ocellus to the base of ti 
antenme; in the middle a narrow dark-brown stripe; a single row of slendi 




proboacis »n<i rrotmi^ms «»*- 
thuds of tbeir loB^tk Irr i—i Ap 

ahininK black i 

brownUb dius. -—kick, n tbr 

pletuv, i" inoi* K»»yi*- iM» 

BMin witk similar dsM: i* ike 

middle with a browmi*. anv 

»abint«!mipt««l rtnpe «ad a^- 

row darker port«rior Bar^iw to 

the BC^inent^ FfiDOTa kUek <a- 

T«iy deep lirowTi, fir»t tw« p«in 
; of ttbiae and tarai brovoiak yirf- 

low or Inteoa*, tba hind tibi« 

and tarsi blaekiah bntwn: hind 

Ubie on the pa«t™ior aorfue 

with a uotice»ble, erect, Mbnp- 

ies) bristle ; Mod tawi abont ■■ 

loDcastheirtibiK, the firat three joints widened from their bsse to tip, seat lo fonn 
'". « dirtinct oerration on their inner, aeate angles, each of vtiich tenuinatM iu a long 
' h^r. Wings with a light blackish tinge (due to mienwcopic pnbeecMicet. the itniue- 
^ diate base yellowish, the first posterior eell rather apnmetricall.T narrowed to 
' terminate broadly at the eztremo tip of the wing. 

'~[ AMoIe. — Front straight on the sidee, its width about eqaal to one-half of (lie dia- 
'' tanee&om the foremost oeellns to the baaeoftheaDtenuie; the median deep brnwn 
. ] itripe about as wide as the pmiuose aides. Palpi yellow, with the marpna aod tip 
I blaekisb. X^gs mora yellowisb; hind tarsi regolar; ptUvilli and olawa amalt. 

The flies are observed in greatest nnraber in July, bat appear as early 
'■' as May, and remain till cold weather, the full time depending upou the 
,' eeason or latitnde. 

The oharactoristie habit of oloaterjDg about the base of the horo seema t 

only when the flies are quite abundant. When they averatre only a hun,|n,,i " l 

. a single animal, comparatively few will be found on the horaa. Moroovpr '" ** 

, end thing the hora-cluateriiig habit seema to be more predominnnt e« ',""*K""* 

,d Muon than later, altbongb the flies may seem to be nearly as niinier '^ '" *'" 

J tohig npoo the horaa, althongb it bos eicitod ooasiderable slnrn, j."'"' ''''"' "''"' 

i of tiie alightest harm to the animal. Careful atudy of the inBocts 1 T' ''''"'"''*'™ 

I tbat they assume two ebaractsriatio positiona, one while feediug n 'i ""'*' "li"*" 

' ttitiug. It ia the resting position in which they are ajwaya fotii "! **** """"■ '"''"'' 

I btmis. In this position thewingsateheldnearJyflatilowiitlnjiJv*''^" "l'"» 1''" 

J bMeanddivergingonlymoderstelyattip. (Seofig.58). The bear i''*^*'''"I'l'll"Jt'*' 

I iwizontal position and the legs are not widely spread. In tb.i ,,',,'*''""'"*•'"■'''■'' 

/ ttflo, howoYOr, the wings are alighUy elevated and are lmiay„t 11 "'"•''^I'lK I"'"'" 
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at right auglM, bat approftchiug it, approiJin»t«l7 tmangla of 60° ftum the Abda^M^ 
The lega ore Hpread oat wirlely, and the beak, iDserted beneath the akin of tha auinul, 
is held in nearly a perp«ii<licnUr poeition, approaching that in flgnre 69, e. 

The By before inserting Its bealc hot worked its way throngh close to the lUn, 
While feeding, however, the hairs which cau be seen over lt« bod; do not sesni to 
interfere with its speedy flight when alamied, for at a fling of the tail or an itnpt- 
tient turn of the head the flies instnatly rise in a clond for a foot or two, retarBiif 
again as qaickly aod reauuiing their former posltionii. 




Lire). 



The horns are not their onl; resting places, for with the horns black for 2 inih* 
above their base we have seen the flies toward nightfall settle in va^t nniubers d(« 
the back between the hea<l and foresho alders, whero they can bo reached by neitkei 
tail or bead. When feeding tlie; are fonnd over' the back and flanks and outheltgi- 
During a rain storm they flock beneath the belly. When the animal is lying don 
n favorite plane of attack xeems to be under the thigh and back belly, around tin 
bag. With certain an imnla the dewlnpeeeniato bo badly attacked, while with otbtn 
this portiiiiiof tlinbiidy isalioiitoKenipt. Cortaiucattle, again, will be covered witt 
flies and will lose ooiiditiun rapidly, while others are troubled but slightly. 
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On the lioroH the Hies settle thickly near the hose, often forming a complete bud I 
for a distance of 2 Inches or more. (See flg, 60.) They Hoem tn prefer the eoncan 
side to the convex side of the curve of the liom, probably for the reason that tta I 
cow OBH not Hcrape them olT so readily, and one cow was uotioed In which tbq 
readied nearly to the tip of the horn on the oouo&ve aidn of the enrve only. 
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The time and method of the deposition of the egg& were for some 
time a pnzzle, bnt it was clearly shown in the investigations of the 
Division of Entomology that the eggs are placed in fresh cow manure 
in daytime, mostly between 9 a. ni. and 4 p. m., and that in laying them the 
females dart only for an instant from the cattle, immediately after the 
dang is passed, and that within a little more than a minute afterward 
all had returned to the animal. They are laid singly, and never in 
clusters, and usually on their sides on the surface of the wet dung; 
seldom inserted in cracks. (Fig. 57, a.) 

Egg, — Lengthy 1.25 mm. to 1.37 mm.; width, 0.34 mm. to 0.41 mm. Shape, 
irregular oval, nearly straight along one side, convex along the other. General 
color, light reddish hrown, lighter after hatching. General surface covered with a 
hexagonal, epithelial-like sculpture, each cell from 0.027 mm. to 0.033 mm. in length 
by about half the width. In the nnhatched ef^g^ even in those Just deposited, a 
long, rather narrow, ribbon-like strip is noticed along the entire h^ngth of the flat- 
teDed side, rather spatuloid in shape. In hatching this strip splits off, remaining 
attached at one end, and the larva emerges from the rcHulting slit. 

Larva, — After the eggs hatch, the larvu) descend into the dung, remaining, how- 
ever, rather near the 8urfa<>e. 

Xewly hatched larva, — Length, 2.45 mm., and greatest width, 0.48 mm. Color, pure 
white. Joints of segments rather plainly marked, venter with slightly elevated 
ridges at ends of abdominal segments, the ridges with delicate sparse rugosities. 
Resembles in main fnU-grown larva. 

FuU-groiou larva. — Length, 7 mm.; greatest width, 2 to 2.5 mm. Color, dirty 
white. Antenna), 3-Jointed, last Joint pointed. Head with a lamellar or ridged 
stmctnro shown in figure; divided by cleft at tip; skin behind lamellar struo- 
tare coarsely granulated, while that of thoracic and abdominal Joints is nearly 
smooth. Thoracic stigmata pedunculate with six pedunculate orifices. Ridges on 
venter of abdominal Joints not strong, fainter than in young larva. Anal stigmata 
Urge, slightly protruding, very dark brown, nearly round, flattened on proximal 
borders, slightly longer than broa<l, 0.14 mm. in length, with one central round 
opening, and a series of very delicate marginal tufts of cilia, four tufts for each 
Hpiracle, each issuing from a cleft, but none on the proximal edge. Anal segment 
below with a dark yellow chitiuous plate showing six irregular paired tubercles; 
the surface of the skin surrounding the plate rather coarsely granulated (fig. 57, 5). 

The larval stages are passed in from fonr to six days. 

Puparium, — When ready to transform, the larvae evidently descend ft*om the dung 
into the ground below from a half to three- (juarters of an inch. Actual observa- 
tiouH were made on larvae in dung in breeding cages where the soil was fine sand, 
aflfording ready entrance to the larvio. Where the dung has been dropped upon hard 
groand the probabilities are that they will not enter so deeply, and may indeed 
transform upon the surface of the ground at the bottom of the dung. 

Deicripiion, — The puparium is from 4 mm. to 4.5 mm. in length, by 2 mm. to 
2.5mm. in width, regularly ellipsoidal, the head rather more pointed; dark brown 
in color. The segments are plainly separated. The anal stigmata are darker in 
color than the rest of the skin ; are slightly protruded and preserve the same shape 
88 hi the larva. The central opening is still visible, as are the slight indentations 
of the border. The ventral plate, noticed at the base of the anal segment of the 
Iirva is stiU noticeable as a series of tubercular elevations. (See fig. 57, o.) 

The pnpa stage may last from five to eight or ten days, so that the 
fall time from egg deposition varies from ten to seven (eeij days, esti- 
mated for the average as about two weeks. As the tLie& d<^\3L\^\XK»s^ 
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begin egg laying soon after issairig from the papa stage, there is room 
for a number of generations during even a uorthem stimmer, prob^l; 
from six to eight being common. 

BBHBDIAL MBASUBEa. 

While the injuries of this pest have abated after the first two or 
three years iu all Inealitiea where it has appeared, it is donbtless hen 
to stay, and must be looked apon as a permanent sonrce of damage, 
theamouut of injury varying ^ith f^vvorable or unfavorable conditions. 

For its treatment two lines should be followed, one directed toward 
the protection of the cattle from tlie direct attacks of the flies, the otlia 
to the destruction of the larvie, with a view to lessening the nninlMr 
of dies. 




Fio. 61.~BinnaMMa itrrata , 
ingsoteoniB bucI tboratiestlgini , , . = = - 

piste of pnpariumi c, vantrel view of anaJ end of Iattb, ahowinguiBl plate— atiU more enlir!)' 
(froiu Insecl Llito). 

For thedirect protection of cattle, the remedy most generally adopted, 
and which can be strongly recommended, is the daubing of the parte 
most affected with some sticky, offensive substance to repel the flies. . 
Of these, a mixture of fish oil and tar, eqnal parts, is found one of the i 
most permanent and effectual. Axle grease is used with good results- 
Spraying the animals with kerosene emulsion has been recommended, 
and if adopted should be applied at evening when cattle are yarded, > 
convenient method being to drive them through a gate at each side 
of which stands a man with spraying nozzle, so as to spray the flies of 
both sides at once. If ouly one nozzle is available the original sug- 
gestion of driving the cattle through a gate and then immediately 
back, ao as to get the flies on the nnsprayed side, may be adopted. 
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A plan Trhicli has been going the ronnds of the agricnltnral paperg 
is to arrange a ti-ap in the doorway to a stable, the cattle, after passing 
the doorway, going tliroiigh a set of brnshes which dislodge the dies, 
which, with a properly arranged window abov^e the door, collect at the 
light, and are bere trapped and die. 

A recent number of the Denver Field and Farm mentions a similar 
device being patented. It is intended for the capture of all flies gath- 
ering upon cattle, bnt would be especially useful for tliis species. The 
principle baa been used so generally that there may be doabt as to its 
being patentable. (See chapter ou remedies.) 

For the destmction of the larvte, which is probably the more effective 
way of preventing damage, two principles have been established. The 
first involves the killing of the maggots by introduction of some 
destructive agent; the other, the prevention of their maturity by the 
rapid drying of the mass of dung which supplies their food. The use 
of lime, as originally suggested in Insect Life, is a very effective plan, 
and where not prohibited by expense should be generally adopted. 
Professor Smith's suggestion to spread out the droppings of manure 
so that they may dry rapidly is applicable during dry weather and in 
some localities is accomplished by drawing brush across the fields, a 
method which must necessarily fail to be complete in its operation, but 
much less expensive than the nse of a shovel by band. 

The Flesh Fly. 
(StiTcopiaga camaria Lion.) 

While this species is perhaps better known as a household pest 
attacking fresb meat, the fact that it often depoaita its eggs in the 
voQuds of living animals makes it an important pest of domestic 
animals. 

It has been a &mUiar insect probably ever since man began to 
sppreciate the insect foes to his com- 
fort, and has been a common snbject of 
treatment In writinga upon insects &om 
a very early date. 

It was technically described by Lin- 
Dffins in 1761, and its habits were already 
lonbtless well known. 

Its life history is easily told, and to 
tome extent probably familiar to every- 
me who has had to do with the handling 
if fresb meats. 

Livinff larvfB are deposited by the 
^males npoD any available bit of fresh meat, incladiiig wonods ot 
fflimals, and these feed aud develop with astonishing rapidity, soon 
onsnining large quantities of flesh and, upon attaining their growth, 
rawl awt^, secrete tiiemselves in the first convenient shelter, remain a 
tw dajrs in the pnpa stage and issne as adnlts. 
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It is evident that in the primitive conditions of natare, or in locali- 
ties where i>eop]e are indifferent to the exjiosare of the carcasses of 
dead animals, these creatures may perform an important function, dis- 
posing of carcasses in a short time which otherwise would contamiDate 
the atmosphere for many days. 

When infesting the storehouse, however, or attacking the wounds 
of domestic animals, the case is very different and the insect requires 
prompt subjection. 

For stock it is important to prevent, as far as possible, the occurreDce 
of cuts, bruises, or wounds of any kind which may furnish an attractioD 
for the flies, and to guard against injury from barbed- wire fences or the 
horns of cattle. Wounds when formed should be dressed with dilute 
carbolic acid and coated with tar to prevent deposition of eggs, whileif 
already infested with the larvfc the wounds should be carefully cleaned, 
washed out with the carbolic acid solution and dressed with tar to pre- 
vent further egg deposition. 
. Probably the most common American species is 8, sarracenice Eiley. 

The Stable Fly 

(Stomoxys calcitrans Linn.) 

This well-known species is widely distributed and a familiar pest in 
many countries. It was described by Linnaeus in 1761 (Syst. Nat, 2, 
1004) and has been mentioned in numerous works since then, Geoflroy, 
DeGeer, Fabricius, and many others noticing it, and it is unnecessary 
to go into detail with regard to its bibliography here. 

Its bite is severe and it causes a great amount of annoyance to 
cattle, horses, and other domestic animals, and It is frequently very 
troublesome to people working in places where it abounds. It is 
not conftned to stables or the quarters of domestic animals, but occurs 
frequently in shady places, groves, and in dwellings, especially in 
cloudy weather, and puts the occupants to great inconvenience. Its 
bite is not poisonous, and aside from the pain given and the possibility 
of it disseminating disease, it is less injurious thau some other mem- 
bers of the group. When abundant, however, this annoyance maybe 
very great, and they all deserve attention. Indeed, it is especially 
charged against this species that they have been the means of trans- 
mitting glanders from diseased to healthy horses and anthrax among 
cattle, a charge which appears very reasonable from the fact that it 
inflicts a deep bite and does not gorge itself at a single animal, but 
may fly from one to another in securing a meal. 

It does not appear that the life history of this species has been fully 
recorded, although it has been stated that the stages are probably passed 
in dung. In connection with the studies of the horn-fly by the Division 
of Entomology this species was reared with others from horse manure, 
and it may be considered as established that the eggs are laid iu dung 
and the larval stiiges passed there, requiring greater or less time for 
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their development, a number of generations being produced each year. 
The prompt disposal of dung would therefore help greatly in reducing 
the numbers of this pest. 

Thu Meat Fly or Blow Fly. 

(Calliphora vomitoria Liun.) 

This fly agrees quite closely with the flesh fly in habits, except that it 
deposits eggs instead of living larvae. The eggs, however, hatch very 
quickly after deposition, so the effect is very much the same. Like 
that species it has long been known as a troublesome insect and was 
described by Linnaeus. It is a large species and familiar as the large 
blue fly which so noisily frequents the window or seeks entrance to pan- 
tries, cellars, and storerooms where eatables are kept.. 

With that species also it is credited with attacking fresh wounds, and 
Packard states that during the war of the rebellion they were griev- 
ously tormenting to our soldiers, laying their eggs in the wounds, 
especially of those left on the field over night. 

On domestic animals where these "fly blows," as they are commonly 
called, occur, the same treatment suggested for the flesh-fly may be 
practiced. 

Blue-bottle Fly. 

(Lucilia cceaar Linn.) 

In history and habits thi3 species is very similar to the preceding 
species and it is unnecessary to go into detail with regard to it. It is 
one of the first to put in its appearance in spring, having lived through 
winter in some sheltering corner. Its eggs are deposited upon any 
available fleshy matter and the larvae mature rax)idly. 

Packard, in mentioning its habits, says : 

Dr. Chapman, of Jipalachicola, writes to Mr. Sanborn that this fly, attracted by 
the stench of a mass of decaying insects which have perished in the leaf of Sarra- 
cenia, ventures in and deposits its eggs, and the larvte devour the festering heap. 
These in turn, on becoming flies, are unable to get out of their prison, perish, and 
are added to the putrefying mass that had nourished them. (Guide, p. 104. ) 

The Screw-wobm Fly. 

(Compsomyia macellaria Fab.) 

The screw-worm is unquestionably one of the most important of all 
the insects that affect domestic animals, and while the literature of the 
subject deals largely with its attacks upon man, on account of its very 
general fatality when gaining entrance to the openings of the face, by far 
the greater number of its attacks are upon the lower animals, and it is 
principally in this connection that we purpose to discuss it here, includ- 
ing such reference to its hominivorous attacks as may furnish aid in 
noderstanding its mode of work. 
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The recognition of the injurious nature of the insect apx)6ars to have 
been in the early days of American settlement, and its description has 
occupied the attention of numerous naturalists. Indeed, it has an 
appalling synonymy, no less than twenty-six names haying been applied 
to forms which are considered by good authorities as representatives of 
this species. 

It will be useless to attempt here a discussion of this synonymy, but 
I may quote from an article by Dr. Williston * the more imi)ortant points 
in this connection, along with an extract from a Spanish article on the 
subject, and simply add here that valuable contributions have been 
made to the knowledge of its attacks on domestic animals by Prof. H. 
A. Morgan,^ of the Louisiana Experiment Station, Prof. H. B. Weed,' 
of the Mississippi Experiment Station, and Dr. M. Francis,^ of the 
Texas Station, whose papers will be drawn from in discussing certain 
phases of the subject. 

Dr. Williston's article is as follows: 

In counection with Professor Snow's article on this fly^ it seems worth while to 
give a brief synopsis of papers published in the past few years by the able dipterol- 
ogist of South America, Dr. £. L. Arribdlzaga, of Buenos Ayres. From his studies 
ho has ascertained no less than twenty-six different specific names that this fly had 
received. It is possible that some of these names would apply to distinct species 
were their types examined, but it is a thankless task to endeavor to make order oat 
of the chaos in which Walker, Macquart, and Robinean-Desvoidy have involved the 
subject, and the results of Arrib^lzaga's thorough studies can with propriety be 
adopted. To these results, however, Mr. J. Bigot, of Paris, has recently taken 
exception in a note<^ on Professor Snow's paper. This author's penchant for making 
synonyms himself may perhaps have something to do with his wishing to preserve 
species founded on inadequate grounds. His argument that " il me semble fort 
hasardenx d'avancer qu'un seule et memo esp^ce se retrouve, en permanence, depnis 
les confins de la Patagonie jusqu'au delh des provinces centrales de PAm^rique da 
Nord, vivant indiff^remment sous les zones torrides, temp^r^es et mSme froides!" 
is of little value, when the author himself should know that other American flies do 
have a similar range of habitat, to say nothing of the nearly allied Musca damestica. 

The specimens which Professor Snow sent me for examination, although somewhat 
injured, certainly seem to me to be Compsomyia macellaria (Fab.) E. Lch. A. The 
species may, with tolerable certainty, be recognized by its having a bright metallic 
green or coppery color on the abdomen and thorax, the latter above with three black 
stripes ; the bristle of the autennsB feathered to the tip, and the head, except the 
eyes, chiefly yellow. In size it varies from 7 to 10 millimeters. 

However, these systematic details will be of less interest than the following, which 
I translate from the Spanish of Arrib^Izaga:^ 

'^ During the pleasant days of spring or the hotter ones of summer, these flies may 
be seen covering in great numbers, now umbelliferous flowers, now all sorts of filth; 
or, resting, there glistens in the sunlight the iridescent surface of their half-opened 
wings, and the blue, the green, the violet, the copper, and the gold of their metallic 
colored bodies. 

> Psyche, Vol. IV, pp. 112-114. 

^ BuUetiu No. 2, 2d series, Louisiana Experiment Station.- 

3 Bulletin No. 14, Mississippi Experiment Station (1891). 

« Bulletin No. 12, Texas Experiment Station (1890). 

« Psyche, Mar.-Apr., 1883, Vol. IV, pp. 27-30. 

« Bull. Soc. Entom. France, 12 Sept., 1883, No. 17, pp. 154-155. 

^ Auales de la Soc. Cientifica Argentina, Vol. X, pp. 80-84. 
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in fresh meat vemtarrvd, far iwwfc. jb^. ams. isk^ iijn«&J isnnamM i^iiil')^:^!^ «f vnc^fMi^ 
Ikrvx thai Tapidiy ooBsoBfr z^ ^Ajuxvt ir ^i^ra iii» W-^tlx i^r «cT3T>e biK N«t 

content with these hahzt^ h im ^ ^^ ^^c^ fa»e<eMt fc i^ crvvxT* i» v^ixh :i f^cr- 

tuns, it depcMits the giamt W ii» ;* j aegLTT rL lin -raxoiaf re iitxa. uic «f Aaxmjd». «| 
the entimnee of opramg* •# ife 'ksMUOi ikm. iai£. zr iii§ Azxatsr ire Tcvy>gitwi, will 
deposit them in the weol •f ihnry ^ 

"Azara was. I bebervL ihe £n2 Mmemx vlir imiifac c:aM» ec Ix^uoi irT'.aN$ i« 
Sooth America. CofaHcI. ^^amj v«m "rivr . c&Ziiic i^ ASSeEiaAr i^ |^lr»cuBs aad 
utnraltstB to the fieqpcBt aad fiTi't aoooex»» -rLidk il3» e^-^ jcwiaws i^mM:!: tb« 
edle« of Cayenne. Arrarfimg x» ilit &ziaifr. r*r. C hag^iiik. jtlx^f^Az in chief of the 
French marine, attended ene case ia vhx^ ihe iMLrrit <.f C KAOfCImic b»d pfiietniied 
to the frontal sinaaea. eammmg the ^eMh «f xhe TiaXMsi : ajje coie vt-ix iisc^iaa penee 
attacked in the nacal IbasK aad theyhuyax. wik* ssoBcnitdd afker be h^^i e>eetied one 
handled and twenty lame. Thoe wcie. aa M- ^ Fair cohan-rcd, in ibe fame ooanuy. 
six similar cases, of vUch thiee tasLzmasM zn ihe <leaih cf the j^xients aAer cmt^l 
saffering^ ; in two the noae waa deatrored. ^j^ ia 1^ laOfS. iheze was a deformatiKMi 
of the olfactoiy oisaa. la anlhrr case oitsxrxed 1«t- M. St. Pair iheie weie ranoTed, 
by means of in j e cti onay m or e than tiaiee hsadreid larrjp. l«i he was not aMe to obtain 
them all, and the remainder ae on penettafed the InH of the exe^ destroTia^ the lower 
eyelid in eonseqoenee of |,iefenni , iai-aded the laooth. coRo.>d the gums, and laid 
bare the inferior maxiDaiy. The Tietzm died aereBteea days aner his entrance into 
the hospitaL" 
After giving reeovda of nameseoa other rasw. he fiarthcr adds : 
^ "To Dr. Leshini, oi Cotdora, are doe the belter oheervatioDa npon eases of myiasis 
I jnodneed by C. sMccillaHa. The first case preaented itaelf in an old foreigner who 
t hid an ulcer in his log filled with these larvjt; the aee<Mid case occoned in Cordova, 
r in a boy of 7 years, attacked in the left ear; the third and last case was in a girl of 
^ 16 years, also of Cordova^ afleeted in the naaal fosas bv the presence of two houdred 
T ud $fty larrs. All theae patients were saved. 

"It is probable that^ attracted by the fetid <idor of onclean individuals, these flies 
hover over the month <Br the noae, and thos deposit their eggs. Some affirm that 
they at times enter the passages for this purpose. 

"The area of distribntien of dmfmmfim wtmeellmrui is very great, and will lie, I 
believe, yet greater with time, aince their habita facilitate their transportation by 
man from one region to another. Hitherto they have been observed in tiie following 
coimtriea: lalanda of America {Mitem wimeeUmrim F.), North America {Ckrif$am^a 
tiKsIi*, C. Vk ei mimi er i , C cffrw/csrfas, C. deearm, C. plai R.-Desv.), Mexico {Lmcilim 
kmiftivorox), Cuba, Colombia, Venezuela, Cayenne, Brazil, Pern, Chile, Uraguay, 
Argentine Republic, and New Holland." 

DISTBIBUTION. 

It will be noted in the preceding para^rraph that the species is 
credited to all of America between Patagonia and Canada, but the 
territory within which the greatest damage occurs is within the tropical 
and subtropical belt. Weed states that the fly is killed by cold winttTs 
which, if correct, means a barrier to its northward extension beyond 
what is possible in each season by migration of the flies. 

HABITS AS A PEST OP MAN. 

In discussing the habits of the species it will be convenient to diaouss 
it with reference to the attacks upon the human si)ecies and domestic 
ftnitnftla indejiendently. 
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The attacks upon mau are usaally due to deposition of eggs in the 
nostrils or mouths of sleeping or unguarded individuals, though no 
doubt exposed sores or bruises having a bloody surface would be equally 
attractive. 

Professor Snow * has given a very careful description of the attacks 
and results in a number of cases, and it will be useful here to extract 
from his paper some of the especially typical cases as showing the 
mode of attack, the effects of the presence of the larvae, and the treat- 
ment resorted to : 

I have from time to time had occasiou to note the depredations of the screw- worm 
upon horses and cattle in this State, but until recently have not received positive 
evidence of its attacks upon human subjects in any locality so far north as Kansas. 
But early in September, 1882, I received from Mr. S. D. Osbom, the postmaster at 
Varck, in southeastern Kansas, specimens ^'of the worms which came from the nos- 
trils of Milton Carter." These proved to be the larvaB of Lucilia macellaria Fab., the 
so-called *^ screw- worm." Upon further inquiry, I learned that upward of onehnn- 
dred full-grown maggots escaped from the nose of this patient, who finally recoveied 
from the serious illness consequent upon their ravages. I also ascertained that Mr. 
Carter had long been atHicted with an offensive nasal catarrh, which made bis nos- 
trils an attractive place for the oviposition of the fly, and that he had fallen asleep 
in the woods in the daytime only a few days before the first appearance of the symp- 
toms produced by the presence of the larva). 

Several other instances of the attacks of Lttcilia upon man soon came to my knowl- 
edge, most of which led to fatal results. Among these I will select the case attended 
by Dr. J. B. Britton, of Mapleton, in southeastern Kansas, who reported it in fall at 
the session of the Southeast Kans<is District Medical Society, inyJannary, 1883. 
From this report I condense the following account: 

"On the evening of August 22, 1882, Mr. M. E. Hudson complained of a peculiar 
sensation at the base of the nose and along the orbital processes, which was first fol- 
lowed by inordinate sneezing, and later by a most excruciating pain over the os 
froutis, also involving the left superior maxillary. This patient also had suffered, 
and was still suffering, from an aggravated form of nasal catarrh. The discharge 
was quite purulent, of a yellowish color, frequently tinged with blood, with a disa- 
greeable odor and at times intolerably offensive. On the 24th there was a profose 
discharge of much purulent matter from the nostril and mouth, when all pais 
instantly subsided, 'i'his discharge continued for three days, during which time as 
much as 16 ounces escaped, increasing in consistency until it was pure pus. The 
odor becoming much more ottensive, his cough was more troublesome, and fever 
increased to such an extent as to produce slight delirium for twelve hours. \Vliat 
was thrown off was with much difficulty expectorated, and was sanious, containing 
microscopic particles of osseous matter, together with flakes of plastic exudation. 
The OS hyoides was evidently destroyed. The patient had spoken with diflSculty for 
thirty-six hours and there was much trouble in swallowing. The soft jialate bad 
evidently given way, and there was an entire inability to protrude the tongue or w» 
it in speech. 

''About this time a worni similar to a maggot dropped from his nose. That was 
the first indication or suspicion that there was anything of the kind present. There 
was not, as in some other cases reported, any swelling, or movements traceable under 
the skin, nor was there at any time any complaint of the patient calculated to lead 
to a knowledge of their presence. After the appearance of the first I expected 
more, and was surprised to see them drop from the nostrils and wiggle from the 
mouth without any discomfort to the patient until they came in contact with tha 



1 Psyche, Vol. IV, p. 27 (1883). 
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>chneiderian membrane, when they annoyed him greatly, and every effort was made 
>n his part to expel them ; but so soon as expelled no further trouble was manifested 
intil another would get into the nostril. Every effort was made on my part to dis- 
jover them under the tissue, but the soft palate being destroyed to a great extent, 
ind the palatine arch apparently lowered, it was with much difficulty that an 
)xamination could be made. The worms were evidently burrowing under the pala- 
ino fascia, as it presented a honeycombed appearance and in places patches were 
otally destroyed as large as a dime [18 mm.]. They continued to drop from the 
noath and nose, forced from the nostrils by the efforts of the patient, for the follow- 
ng forty -eight hours, during which time 227 were counted and the estimated num- 
jer exceeded 300. At this time tae whole of the soft palate was destroyed. The 
)atient lived four days after the last worm came away. 

" I put five of the worms in dry earth, and in fourteen days from the time they 
iropped from the nostril there hatched out three flies. 

<' Upon a very minute and careful examination after death 1 was astonished to 
find that all the tissue covering the cervical vertebrie, as far down as I could see by 
throwing the head back and compressing the tongue, was wholly destroyed and the 
vertebrae exposed. The palatine bones broke with the slightest pressure of the finger. 
The OS byoides was destroyed and the nasal bones loose, only held in position by the 
superficial fascia. 

"My own theory is that the fly deposited the eggs while the patient was asleep, 
probably the day previous to the peculiar sensation and sneezing first complained 
of. At that time they had acquired vitality enough to annoy him while in contact 
with the sound flesh. So soon as they came In contact with the unsound flesh, or 
that affected with the catarrh, being, as it must have been, gangrenous, they gave no 
further trouble." * * * 

In the Peoria (111.) Medical Monthly for February, 1883, Dr. Joshua Richardson, of 
Moravia, Iowa, has an article upon " The Screw Fly and its Ravages," from which 
I make the following extracts : 

''While traveling in Kansas in the latter part of last August, a citizen of tjiis place 
had the misfortune to receive while asleep a deposit of eggs from this fly. He had 
been troubled for years with catarrh, hence the attraction to the fly. He returned 
home a few days after the accident and shortly after began complaining of a bad 
cold. Growing rapidly worse, I was called to attend him. Monday, my first day, 
his appearance was that of a man laboring under a severo cold. Had slight con- 
gestion of the lungs, and moderate grade of fever. His nose seemed greatly swollen 
and he complained of a smarting, uneasy feeling in it, and general misery through 
the head. Gave him treatment to relieve the congestion and fever. Tuesday, saw 
him again. His nose and face were still more swollen, and in addition to the other 
Bymptoms he was becoming slightly delirious and complained a great deal of the 
intense misery and annoyance in his nose and head. A few hours after, I was sent 
for in haste with the word that something was in his nose. I found on examination 
amass of the larvte of this fly (or ''screw- worms," as they are commonly called in the 
South) completely blocking up one nostril. On touching them they would instantly 
retreat en masse up the nostril. Making a 20 per cent solution of chloroform in 
sweet milk I made a few injections up both nostrils, which immediately brought 
away a large numbisr, so that in a few hours I had taken away some, 125 of them. 
By Wednesday evening erysipelas had begun, implicating the nose and neighboring 
portions of the face. Another physician was called. By continual syringing with 
aitrong antiseptic solution of salycilate of soda, bicarbonate of soda, and carbolic 
teid we hoped to drown out the remaining larva). But they had by this time cut 
tiieir way into so many recesses of the nose and were so firmly attached that we 
were unable to accomplish much. Finally we resorted to the chloroform injections, 
which immediately brought away a considerable number. Friday I was able to 
open up two or three canals that they had cut, extracting several \\w\^ \.ViaA» \vai^ 
literally packed themselves^ one after another, in theae ^«\.u\qu^ c\i^u\i«\^. '^^a 
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speech becoming sudtlenlr macli vors«. 1 exaauned the ioterior of his month and 
foand that a clear-4:at opening had Wen made entirrly throQ«;h the aofb palate into 
his month and large enough to insert the end of a common lead pencil. Saturday 
the few remaining larv^fr began changing color and one by one dropped away. On 
Sunday for the first time hemorrhage from both nostrils took place, which continued 
at intervalb for three days, bnt vas not at any time serere. On this day the patient 
began to improve, the delirium and erysipelas having snbsided, leaving but little or 
no annoyance in his head. In a few days he became able to go about home and 
even to walk a distance of half a mile to visit a friend and return. Bnt while there 
he began complaining of a pain in the neighborhood of his left ear, apparently where 
the eustachian tube c^mnects with the middle ear. It proved to be an absceea. 
Being already so reduced by the first attack, he was unable to withstand the second, 
and died after an illness of nearly three weeks, completely exhausted by his pro- 
longed sufferings. Three days before his death the abscess discharged its contents 
by the left nostriL The quantity of pus formed was about 2| ouncee [78 grams]. 

''In all alK>nt 250 larvH? were taken away from him during the first attack and 
as the visible results, not only had they cut the hole through the soft palate bat 
had also ciaten the cartilage of the septum of the nose so nearly through as to give 
him the appearance of having a broken nose. The case occupied, from the first 
invasion of the fly to its final result, nearly two months. He doubtless would have 
recovered but for the formation of the abscess, which, from all the symptoms was 
caused by one or more of the larvae having found their way up the left eustachian 
tube." 

Dr. Richardson also quotes the Rev. William Dixon, of Green, Clay County, Kans., 
as giving the following account of his own experience: 

''While riding in his buggy a few years ago iu Texas a screw fly attacked him, 
flying up one nostril. He blew it out, when it dashed up the other and dexKMited its 
eggs before he was able to expel it. Not realizing the danger, he did nothing ftr 
about three days, when the pain became so great that he hastened to Austin to oon- 
solt a physician. His soft palate was almost destroyed before the larvte, over 200 in 
number, were expelled." 

This was the only one of twelve cases known to Dr. Richardson in which the 
patient recovered. 

AS A PEST OF DOMESTIC ANIMALS. 

Until recently the references to the attacks of this species on domes' 
tic animals have been of a very fragmentary character, but the papers 
by Morgan, Weed, and Francis have brought its true importance into 

prominence. 

Its greatest injuries for the United States have occurred in Texas, 
and the Texas Experiment Station early began the study of its habits. 
Prof. G. W. Curtis, formerly director of that station, wrote to me at 
considerable length regarding the pests, kindly sending me specimens 
of the various stages, and I can hardly better present the relation of 
the pest to the stock industry of that State than to extract from a 
letter dated December 15, 1888: 

I am sorry I have not more time to answer your questions abont the so-called 
*' screw- worm " of Texas. 

Iliave heou closely interested in practical stock raising in this county forneady 
six years; always in charj^e of th« college stock and part of the time privately witt 
stork of my own, and I am free to confess that the man who can find a cheap, erp** 
ditiouH, and cffectivo ])revontivo or remedy of the screw- worm will confer a blea^ 
fitly measured by the enormous liniincial benefit which would accrue. 
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My observations have been mainly concerned with the practical side of the sub- 
ject, and not until the past year or two have I taken much trouble to investigate 
the hfe history of the insect. 

Asa rule, the fly begins its work in June, but nothing like vigorous basinens activ- 
ity is reached until July, when for three or four months the time of the stockman is 
kept constantly absorbed in attending to animals with *' wormy" sores. This year 
(1S88) the most trouble was experienced during September and October, and out of 
some 200 head of cattle and 60 or 70 head of hogs we had as many as 15 or 20 cased 
onder treatment in a space of less than two weeks. 

The trouble starts usually by some little scratch, perhaps caused by barbed wire 
)r by a stroke from a horn; sometimes, frequently in fact, it starts by an undue 
accumulation of ticks and consequent rubbing of the animal, which, while removing 
lome of the ticks, leaves an opening in the skin through which a little blood will 
ixade. In either case the basis of the operation seems to be a raw or slightly bloody 
jorface, and the rapidity with which the work is carried on is wonderful. The eggs 
lie deposited and the larvsB appear in a very short time; from what I have noticed I 
should say in less than thirty-six hours after the egg is deposited. 

I have been told, time and again, by those who assume to know, that the *' screw, 
worm fly" does not deposit the eggs — that they are hatched within the body and the 
young larva deposited after hatching. There is a gray fly which does thiS; but the 
female deposits only a few lars'^a), and they are not by any means to be dreaded so 
mach as the green fly (brown head), which deposits eggs by the wholesale. 

I have never seen a "screw-worm" (larva) which I could trace directly to a gray 
fly. All of the worms which I have bottled up and hatched ander positive guard 
against error have turned into the same kind of fly, specimens of which (in alcohol) 
are herewith transmitted for your examination. 

It is said, however, that the gray fly works earlier in the season. This may be true, 
as the flies I have hatched out have been from worms taken from sores during 
September and October. 

In October of this year a house cat which I have had his foot injured, presumably 
by fighting. When we next saw him, about three days later, his foot was swollen 
and filled with screw-worms. We took out over 60 screw- worms from his foot within 
8iz days. All of these were placed in a bottle with a little earth and covered by a 
wire screen. 

The worms pupated and transformed in twelve days, about 30 flies coming out; all 
like the flies sent you. 

During the few days that the worms were in the cat's foot they divested the bone 
of almost every particle of flesh and caused one of the phalangeal bones to come out 
entire. 

About a week after this I bought a thoroughbred Hereford calf and had him 
shipped down from the northern part of the State. On arrival I found screw-worms 
in the cleft of the right front foot (between the toes), produced by some fly in Dallas, 
as he was shipped directly from that point, and had been there for. two weeks or 
more prior to date of shipment. I took out some 12 or 15 of these worms and 
"planted" them very carefully. I did not know but the fly in north Texas might 
prove to be the gray one, and I was anxious to satisfy myself on this point. 

Some 10 or 12 of the number "planted" transformed and the flies appeared in 
eleven days from date of planting, all green with brown heads, exactly like the 
ones I had found in the oat's foot, and which must, of courHe, have been deposited by 
flies in this immediate vicinity. '^ * * 

Dr. Francis (Ball. 12, Tex. Exp. Sta.) states that no cases In man 
have falleu under his notice, and says: 

Of all our domesticated animals cattle snflor the most from its ravages. They 
leenr in wounds firom horns, castrating, spaying, branding, dehorning, barbed-wire 
oJnrieB, and often where ticks have burst on the brisket, flank, or just behind the 

4653— No. 6 ^9 
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udiler of cows. They often oDoar in tlia tqIvs of treab cows, especially if tbenbi 
been a retentioD of tha jilaceota ur afterbirth. Yoaog c»lveti are uIiuobC iavuiiblf 
affecteil in the iiuvi'l, uuil often in the mouth, cansiog the teeth to fall oat. Om 
case ORc^arreil in the first Htoinacb fpuuiich or rumeD) that is worth}* of meatus 
Last i:>ep tern ber the writer ha<l oct'oaion to kill a Jersey bnll calf probably twomontti 
old that hail screw-woiuis in l>otb biiiil legs just above the hock Joint. On openiDgi 
the aLilDineii I foiiuil hair balls in the stomach (raman), and, to my surprise, a^xwl 
tneoty-flve fully matiiTed scrtiw- worms almost buried in the wall of that organ. I 
placed some of the worms iu moist earth, aud in ten or twelve days tliey hatclwd 
out genuine scruw-worm flies. How did they come thural My opinion is tliatSto 
calf lickeil the Hores on his legs, and in doing ao took some eggs that batched aaj 
developed in the etomach. 

Horses and mules are not so often attacked. In them they are nanally found ii 
barbed'Wire injuries, and occasionally in the aheaths of boraea and the vagiue <f 
maree anil the navela of colts. 

Hogs are more liable to become afleoted than hones. llieyaTe fVeqnently wonndtd 
by dogs and by lighting, or there may be barbed-wire iqjoriee, wouDda from cutn- 
tion, etc. 

Sheep are comparatively free from the attacks nulees injured by dogs. 

Weed considers that nest to the attacks apon man those apon uatUe. 
arc of most importance, and he estimates that half of the cases in cat 
tie occar irhere ticks have beeu crushed. He also states that "sheep 
are Btt»cked when injured by dogs, or when the sheep are in poor con- 
dition the eggs are laid upon the wool and wheD the larvae hatch they 
immediately bore into the skin. Id many cases the sheep are attacked 
within the nasal cavities and the worms eat into the head." On hop 
he says the favorite seat of attack is upon the ears. 

LIFE HISTOET. 

The fly which produces all this trouble is a small species less tiHl 
half an inch iu length (10 mm.) and of a bluish green color with metd 




lie reflections. It is particularly distinguished from related forms b 
the presence of three longitudinal black stripes on l^e thorax. ' 
head is reddish or yellow and the body is covered with stiff black 
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e fly appears in early snmmer (Jane or Jaly for Texas), the time 
tless depending on the latitade, it having passed the winter as 
t presumably either in a latitude free from extreme cold or a pro- 
d location in boiuee. There ia no impossibility of the migration 




argad (after Francii). 

ese 3ies &om localities several hundred miles south of the place of 
appearance in early snmmer, as aside from the powers of flight 
could easily be transported on boats or cars. I know of no obser- 
ms, however, to establish such a means for their distribution, 
depositing its eggs it selects some wound or decajdng matter and 
a mass of eggs at once; at least three or fonr hnn- 
may be deposited by a single female within a space 
very few moments, and the same fly may oviposit 
ifTerent times and in different places hundreds or 
thousands of eggs. 

)e eggs are cylindrical, like those of other flies, 
1 1 mm, in length, white. "Under the microscope 
sggs show a prominent ridge on one side." (Weed.) 
■e eggs hatch within B few hours. Francis says: ' vior-enUrged 

(HfterFtoncia). 
preeeot opinion ia tbat if the eggs are laid ia a. moist place 
ID a warm da; it reqaires Icbh than one hour; whereas if laid iu n dry place 
seera to dry np aod lose their vitiility. 

eed considers the time required for hatching about nine hours, 
idea that they may be deposited in living condition is combated 
II careful observations. The larva, or maggot, is a whitish footless 
, rather slender and quite active, burrowiug into the tissues of the 
ted animal or into the mass of putrid flesh or decaying matter that 
sbes it food. They grow rapidly and mature in Ave or six days 
>d) or about a week (Francis). When mature they esca[>e from 
'oand they have infested or wriggle away tcomtih.^'maH&oi.'aiaKkKc 
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in which they have developed, and bury themselves in the ground to 
transform. 

The puparia are brown in color, cylindrical, rounded at the ends, and 
about two-fifths of an inch in length. (See fig. 69.) 

The length of time passed in the pupa stage appears to vary, but 
observers agree on from nine to twelve days as the usual time; Francis 
says nine for the shortest and fourteen for the longest period observed 
by him. From this history it is evident that there may be a succession 
of many generations during a season, which for different individuals so 




Fig. 66.— Egg of C. 
•macella ria — great- 
ly enlarged (after 
Francis) . 





Fig. 68. — Larva of C. maccMaria— enlarged (after 

Francis). 



Fig. 67.— Egg mass of O. maeeUaria (after Francis). 

overlap and combine that there are hosts of the insects in all stages, 
from their appearance in the early part of the season till checkeci by 
return of cold weather. As Francis says : 

While the larvae are thus developing, the flies are constautly laying fresh eggsia 
the wounds, so that the young worms take the places of the matured ones^ and thoi 
keep up a constant and progressive loss of tissue. 

REMEDIES. 

It is evident from the above accounts that the fatal cases in mau are 
due to the deposition of eggs, mainly in the nostrils, sometimes in the 



^^^.i^'i^^^Ck 




Fio. 69. — Pnparium of C. macellaria — en- 
larged (after Francis). 



Fig. 70.— Pnparium of C. mdcellaria, Bho'wi^ 
broken end where fly has emerged— enlarged 
(after Francis). 



mouth, and that such deposition is most liable to occur to persons sleep- 
ing in the open air or to those suffering from catarrh. The evident 
precaution is to avoid these sources of danger by the use of mosquito 
netting or wire gauze for sleeping rooms and of a protection for th^ 
nostrils when exposed in places where the flies are common. 
If once infested^ medical attention should be sought at the earli€0^ 
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)ossible moment, and in case of delay a prompt syriDgiiig out of the 
lasal passages with dilute carbolic acid, I part acid to 200 parts water, 
hoald be resorted to to dislodge or kill the worms. 
For the general abatement of the pest, attention to the destruction of 
arbage, carcasses, or filth of any kind is to be commended, while pre- 
ention of bruises, cuts, barbed-wire scratches, and especially the 
unctures of ticks, are among the most important measures. Weed 
nd Francis agree that ticks furnish tlie greatest number of cases, and 
lie former advocates the feeding of salt and sulphur as a preventive 
f ticks on this account. Francis, however, considers the sulphur treat- 
lent of no avail, but depends upon killing ticks with dipping, a proc- 
ss which must serve to kill ticks, lice, screw- worms, and all external 
)arasites at once. (See section on dipping methods.) 

As a direct application for the sores infested with worms, a wash of 
jarbolic acid is advised. The acid should be diluted with thirty times 
its bulk of water, and its value would, I suspect, be enhanced if a little 
glycerin were added. A final dressing of pine tar or in deep sores a 
packing with oakum and coating with tar are recommended. 

Dr. Francis writes me that since the publication of his Bulletin on 
screw -worms they have found a very practical method of applying sub- 
stances to destroy the larva?. It is to use creoline, or any of the car- 
bolic sheep dips, in a machinist's oiler, by which means one can deliver 
a few drops in the holes without waste. They use an ordinary conical 
zinc oil can of about 4 ounces capacity, and find it very satisfactory. 

SUMMARY. 

In brief, it maybe said that the screw- worm fly, which is distinguished 
by blue body, red front to head, and three black lines on the thorax, is 
distributed through all of tropical and much of temperate America; 
that it deposits eggs (not living young) in refuse matter, carcasses of 
animals, flesh wounds, or even minute drops of exuded blood, and the 
exposed openings of the body; that the eggs hatch within a very 
few hours at most, and larvj© grow to maturity rapidly, consuming 
all tissues adjacent to them, and in cases of attack upon the limbs 
often laying bare the bones; that pupation lasts about ten or twelve 
days and is passed underground; that adults are found through nearly 
all the summer months, but for the southern United States more par- 
ticularly from July to October ; that for prevention and remedy reliance 
must be placed upon the prevention, as far as possible, of all wounds 
and filth on animals, and when infested, prompt treatment with washes 
of dilute carbolic acid and subsequent coating with pine tar. 

Thb Tsetse Fly. 

(Glo8$ina morsitans Westw.) 

This &moas fly of the central plains of Africa can hardly be omitted 
from a work of this character^ especially since tViete \^ ^^ i^o^^V^ov^yVj ^'l 
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its distribution to other conntries. Even now it is thoaght to existin 
Australia. 

Its attacks upon cattle, horses, males, sheep, as well as numeroiu 
wild animals — zebras, antelopes, buffaloes, etc — are said to be mod 
deadly in result, aud even man is attacked with eeverity, though itis 
claimed that ttiese attacks are less injurious to man than to animus. . 

Other species of the genus have similar habits, but are less knovn., 

The Hippelates Flies. 

(Hippelalrx Kpf.) 

Under the title of The Hippelates Plague in Florida' Mr. E. A. 
Schwarz has called attention to a gronp of insects that must bavea i 
very important place in the list of animal plagues, though they Beem 
to have beeu pretty generally neglected. His treatment of the pestin 




Fii). ll.-Hipprlaln iTaiiipM-iniich enlarged Iftem Schwitrs). 

almost entirely from the BtandjMtint of their attacks upon hamnn 
beings, but it is eleariy shown that they mast be a dangerous pest to 
domestic animals as well. There can be no doubt that these inseuts 
have been commonly met with and noticed as a source of annoyance, 
but no one seems to have made a study of them from the economic 
standpoint before Mr. Schwarz. 

The species especially meationed are : Hippelates pl^tejus Loew, Jlani- 
pes Ijoew, aud pusio Loew, two of which are figured and the figures am 
here reproduced. 

The annoyance caused by the files is due to their darting into tbe 
eyes and other parts of the body after the moisture or perspiration, 
and also hy a constant liumDiing. They prove very irritabie. Farther, 

' Insect Life, Vol. VIX, pp.374-379. 
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:hey attack sores, scratches, ulcers, etc., and by pasaiug from one per- 
ioii to another, or from dogs, cats, or other animals with sores to 
bealthy individnals, become a most dangerons sonrce of disease 
^ntagioD. 

So far as described the plague is greatest in the Sontheru States, 
ispecially Florida, Alabama, and Texas, and as similar species are 
wmmon to many parts of the country, there is little doubt that when 
iDvestigated many of the annoying gnats will be found to come within 
this group. Indeed, I feel confident that in years past insects of this 
character have beeu often eoeoUDtered in the Mississippi Valley, as the 
bard bodies and persistent eBbrts to enter eyes have been uoted, when 
noatteupt was made to collect specimens or place them eotomologically. 

The fliee are etrictl; dinmal, anil fODtinne to be iroablesome Ttam earl; inorning 
ml Dear euDset, being moet aggressive duriDg tbe oot ami Nultry boars of tbuafter- 
nooD. They preferably freqaent opeo and ^uoof places, wbile in Ihe shade ^f denea 




ImwU their prMsnee ■■ not noticeable. They are eqaally iroableeome in the conn- 
<tj ivay from haman babitationa, and in tbe streets of small towns, but I do not 
TKoIIect having seen them in any Dumber on the streets of the larger cities. They 
NlerthehonaeagbDtevidsDtlydonotfeel at eatte id theioomn, for they do not attack 
people, but congregate on tbe panes of windoivs, if tbcse happen to be clused. 

The life histories are unknown, but Mr. Scbwarz saggests the stems 
of reedy plants or the piles of decaying reeds along shores of lakes or 
Barsfaes as possible breeding grounds. 
With regard to remedial measures Hr. Scbwarz says: 
Uattl some light is thrown on the life history of the flies it is impossible to eng- 
|W any renedial ■inasnmn to be adopted for the general abatement of this pest in 
'gifraMgfam. Vary little can be said regarding protoctiiemessDree. To bill the 
Kb^ m we InsUiMtively do tbe moeqaitoes, by a slap of the band, is of no avail 
*tuatt the Hlppolates, because they are too nnmerons and fat uUwt QY>i\oabi«Maa». 
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A cloee-fitting veil would no doabt protect the eyes, but in the hot days of a sontii' 
em summer the wearing of a veil is a torture almost equal to that of the flies. For 
the same reason applications of oil of tar, oil of pennyroyal, and similar snb- 
stances, which are more or less satisfactorily used in the North against the moaqoi- 
toes, black flies, and sand flies, is hardly bearable in the South. Smoking cigars or 
a pipe offers a good protection to those who indulge in this Tice, but even an invet- 
erate smoker can not smoke constantly when he is out of doors. A good smndge 
also drives away the flies, but of course can not be classed among the remedies that 
are handy and available at every hour and at every place. Sprinkling the coat collar 
and other parts of the clothing with Eucalyptus oil (and no doubt, also, other 
strongly smelling etheric oils), as lately recommended as a good repellent against 
house flies, should be tried, and promises, in my opinion, good results. 



This sketch of thB flies is naturally vfery incomplete, as, were the 
attempt made to include all that may at times annoy domestic animals, 
it would require a volume by itself. The common house fly, for instance, 
may often prove a serious pest to domestic animals, and its annoyance 
in houses is too well known to need any comment. The effort has been 
to give a fairly adequate treatment of those species which are of greatest 
concern to the stock raiser, especially in the United States. 

Family HIFPOBOSOIDJE. 
(Forest FJies, Ticks.) 

This remarkable and interesting group of insects contains two species 
of special interest to the stock breeder, both of which are old and 
familar pests. 

The species of the family at large occur on a number of animals, bat 
the greater number occur on birds, and especially upon birds of prey, 
and therefore have no relation to our present discussion. 

They are horny-bodied, flattened flies with tubular mouth parts fitted 
for suction, and having, except the sheep tick, well-develoi)ed wings. 
They are therefore somewhat migratory in their habits. 
' They are especially remarkable and abnormal in their method of 
reproduction, the eggs hatching and the larvae developing within the 
body of the adult, so that when extruded they have almost reached 
the pupa stage. The extruded larva changes almost immediately to 
the pupa, the larval skin forming a hard pupa case, and in this con- 
dition they resemble seeds. This stage is quickly passed, and the adult 
appears, assuming at once its mature form. 

Williston remarks that the genus Lipoptena is remarkable in that in 
the earlier state the flies have wings and live on birds, but later they 
seek quadrupeds, where they remain, and having no further use for 
their wings, they lose them. It must be inferred that the young flieB 
issuing on mammals migrate by means of their wings to birds and later 
return to a mammal host. 
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It is commonly stated that these Hies prodnce but one or two yonng, 
)ut Dr. Curtice ia authority for the statement that the sheep tick may 
)rodnc6 fcom five to eight yoang, one after another, which would make 
,he multiplication more rapid, and better account for the occasional 
tbnudance of this pest. 

The Bibd Ticks, 

The species occarring on birds are included in the genera Ol/ersia 
m<i Omithomyia, the fonner being distinguished by the absence of 
ocelli and the presence of two teeth under each claw. 

Ol/ersia amerieana Leach is a rather common species on owls and 
other raptorial birds and also the partridge or ruffed grouse. It is 
described aud figured by l^ackard as Stppobosca bubonis, in the Guide, 
p. 433. 

0. albipennin occurs somewhat commonly on herons, and ardecB is 
recorded from the same class of birds. Other species listed by Oaten 
Sacken are brunnea, mexicana, propinqua, and Hulcifrons. 

Omithomyia contains eight species, of which nebulosa is recorded 
from an owl, Strix nebuiosa; and pallida Say from Sylvia gialia. 

The Deer Tick. 

{lApoplena depreisa Say.) 

This interesting form was described by Say from sjiecimens taken 
6<om the common deer {Cervua virginianus). It is wingless, as nsnally 
fonnd on this host, bat according to Williston is provided with wings 
and occors on birds during the early period of its existence. At this 
tiiae the wings are weak, the veins slender. 

The Forest Fly oe Horse Tick. 

(Hippobosea equina Liuti.) 
Linnieas described this species in 1761, but it most have been a 
famUiar form to observers of insects long prior to that date. Since 
then it has received frequent 
notice, and mention of it occurs 
in numerons general works and 
in all treatises on Diptera or on 
tbe parasites of the horse. 

Its injuries consist in the irri- 
tation produced by the move- 
ments among the hairs, their 
punctures of the skin, and loss 
of blood occasioned when occor- 
rtnglnniunbeM. i».7,.-a.».k,„ ,„,..,..„,„ ,™. ,„,.«,. 

It would seem to be far less 
(namonin this eoimtry than in the Old World, and I bu.N«'3«t.Xia\v«»£. 
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of a case wheru it ba» occnrred in Berious numbers. It is listed by 
Osteii Sackcu, on authority of Kirby and Loew. 

It is of conrse possible that the species may tnnltiply so as to become 
a pest, and this possibility sliould be recognized. IC might, from the 
ability to fly, be more diftieult to liandle than the sheep tick, but donbt 
less the careful grooming of horses iifTected wonld prevent nndoe 
increase. DuKliiig pyrethruni in the hair would be useful, and tbii 
could be resorted to with horses in pasture as well as those that an 
stabled. 

Thk Shbkp Tick, 



(Afelitphagui I 






yf=- 



Linnieus described this species in 1761 under the name of HtpptAoM 
orintts, but in the later division of this genus, which at first covered 
all the forms included in the family, this sjiecies was assigned to tlie 
genus Melophagns. 

It ditfers from the other members of the ikmUy in never possessiiig 
wings. The head is small and sunken into the prothorax. The middle 
IKirtion of the thorax is rathtf 
slender, contrasting with tlie 
development of this region b 
the winged forms. 

It is of a reddish or graf 
brown color, abont one-fonrtb 
of an inch long, and eadl; 
detected when present in xaj 
numbers on sheep. Theynevn 
migrate fh)m the original host 
except it be to attach to an- 
other animal of the Bame spe- 
cies,and probably the principal 
movement 1b that which occnn 
after sheep are sheared, wlieo 
the ticks tend to migrate to 
lambs. On the sheep, if abundant, they may cause considerable dam- 
age, indicated by lack of growth or poor condition, and when masaiDg 
niKm Iambs they may cause great damage, resulting in the death of the 
victims if not promptly relieved. 

They are distributed over the world generally where sheep are kept, 
and are too well known by sheep breeders to make it necessary to 
emphasize the injury they may canse. All bre«ds of sheep seem alike 
subject to attack, but I know of no record of their occurrence npov 
other animals. 

Curtice has determined that each female may produce from five to 
eight young, the seed-like browii pnparia of which are often to be met 
with among the more numerous adults that adhere to the wool or skin. 
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BEMEDEBS. 

While the ticks may be greatly lessened in number by the vigorous 
ise of pyrethrum — a most available remedy during winter — the most 
)ractical plan to adopt, and one which if thofbughly followed will make 
ill others unnecessary, is to dip the sheep each year after shearing. 

Of the numerous dips which are in use, and which are discussed 
nore fully in the chapter on remedies, the kerosene emulsion is recom- 
aended for this form, and several of the patented dips on the market 
Lregood, while tobacco dips, tar dips, etc., may be used, if preferred. 

It is of course desirable to use a dip that will effectually destroy not 
►nly these ticks but the two forms of lice and the scab mites, in 
•ase any of these are present. A dipping tank is an essential part of 
he equipment for sheep raising, and its construction is described in the 
chapter on remedies. 

A flock once freed from the pests will not be again infested except by 
he introduction of infested animals; hence care should be taken in 
naking additions to the flock to free the newcomers from parasites, 
t is also well to keep the sheep for a few days after dipping in a ditt'er- 
jnt mclosure from what they occupied before, to avoid possible infes- 
ation from any stragglers that may have been caught on wool upon 
)ost8 or brush, and if the wool is charged with them when clipped it 
ihould be stored where the ticks could not easily return to the sheep. 
Che ticks can not travel any distance independently, and will soon die 
¥hen removed from the sheep, but proper care here will assure success. 
^ith due care to have an ef^cient dip one operation should suffice, but 
t is a good plan to examine the herd a week or ten days after dipping, 
iod if any parasites are found to have escaped, or to have issued from 
jupae that survived, to repeat the operation. 

A Bat Hippoboscid. 

Under the title of " A remarkable new hippoboscid from Mexico," 
tfr. C. H. T. Tovmsend describes a species which he names Trichohius 
lugesii and which he received from Dr. Duges, of Guanajuato, Mexico, 
aken from a bat, Olossophaga soricina. (Entom. News, Vol. II, pp. 
05-106, 1891.) 
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Family NYCTERIBIID^C. 
(Bat Flies.) 



■^ 



These very remarkable Diptera seem to have gone a step farther even 

than the HippoboscidiB in their adapt^atiou to 
parasitic life, the known forms being totally wing- 
less and. constantly confined to their hosts. The 
latter are various species of bats, and the species 
have been observed in various parts of the world, 
three only being recorded for this country, tlie 
Strebla vespertilionis Fab., credited to Jamaica, 
San Domingo, Cuba, and South America; tbe 
Megistopoda pilatei^ from Cuba, and an unnamecl 
species of Nycteribia, from California. 

The Strebla vespe^'tilionis is credited with occur- 
ring on pigeons and parrots, but considering the 
normal habits of all the known species these 
must be looked upon as stragglers. 




Fio. 75. — Nycteribia sp. 
(aftor Packard). 
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CHAPTER III. 

aiPHONAPTZIRA. 

Flea*. 

This group of insects, including tlie well-known fleas, has by many 
(iters beeu considered as related to the Dijitera, but in most recent 
»rk8 on systematic entomology it is given separate rank under the 
jove name. It is unnecessary here to discuss the question of their 
«logi(;al position, but it may not bei out of place to remark that, while 
.ey iire a very distinct gronp and doubtless well deserve to have this 
Btinction indicated systematically, there is much to indicate that they 
we had a remote relationship to the dipterous branch. This is shown 
at only iu the mouth parts and feet of the adults, but in the larvae, 
hiuh are footless, slender, worm like creatures. 

The insects of this group are characterized by the entire absence of 
^ugH, by having the bodies compressed, the legs long and stont, the 








isx being remarkably developed, giving them great leaping power. 
he mouth parts are well developed and adapted for suction, all the 
>ecies in the adult stage feeding upon the blood of mammals or birds. 
he antennae are small, usually sunken in a pit or groove in the side of 
le head and of peculiar form, the third, or terminal, segment being 
nnnlat«d, or, in some cases, even divided into leaf-like plates. The 
yes are simple when present, but in many cases they arc reduced to 
lere rudiments or even completely wanting. The tarsi are 5- jointed. 
They andergo a complete metamori>hosiB, the early stages being 
laeseA in places adjacent to the resorts of the host. The eggs, while 
wtnetiines laid upon the hairs of the host aatmaV, ate Vw)?«.Vs w.Uwi\isA. 
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and must ordinarily be scattered in places wLere the host forms sleep 
or nest. The larvje, so far as known, live in dust or litter in similar 
locations. They are slender, worm-like, footless objects, with a sparse 
covering of hairs. The pupa; form in similar locations, inclosing them- 
selves in cocoons. Westwood says: 

When full grown; which occurH in summer in about twelve days, the larvH) inclose 
themselves in a small cocoon of silk, often covered with dust, nnd attached to ear- 
rounding substances. Rusel, however, observed that some of the larvsB underwent 
their transformations without forming any cocoon. 

In most of the available works the group is made to contain but a 
single family, the Pulicid®, but more recent systematic works sepa 
rate them into three families, the Sarcopsyllidae, including the small 
forms, with large heads, which are confined to the host animal ^^hilein 
the gravid condition; the Vermipsyllidee, in which the gravid females 
are not stationary, but the abdomen becomes swollen, and in which the 
labial palpi are 10-jointed; and the Pulicida), including most of our 
common forms, in which the female abdomen does not become swollen, 
and the labial palpi are from 3 to 5 jointed. 

While the fleas are essentially parasitic in the adult stages, they are 
by no means so strictly confined to the host as are the Pediculidae or 
most of the Mallophaga, but wander from the host at times, and may 
even be found on different species of animals than those which are evi- 
dently their normal hosts. Probably these stragglers do not, as a rale, 
maintain a permanent habitat upon the new host, and therefore, with 
the exception of one or two species, little attention need be given to 
prevention of migration or of transfer from one animal to another. 

In the further discussion of species, which will be limited mostly t» 
the American forms of economic interest, we will disregard these 
divisions and treat the species simply under their respective genera. 

The Jiggeb Flea, or Chigoe. 

{Sarcopsylla penetrans Linn. ) 

Linnaeus described this species more than a century ago (1767) under 
the name of Pulex penetrans, and it has been treated in many difterent 
works since that time. The various names of "jigger,'' ^* jigger flea," 
"chigoe," and /'chique," applied to it in various localities, are evidently, 
in part at least, associated with its annoying habit. In distribution it 
covers all of tropical and subtropical America. Baker says "this flea 
is undoubtedly found throughout the tropical and subtropical regions 
of both hemispheres." 

Eailliet states that it was introduced into Africa about the year 1872, 
and that it has propagated there with astonishing rapidity. 

While most of the records of its injuries have been with reference to 
its occurrence on man, it is a notable pest of inferior animals, and 
doubtless occurs much more frequently as a parasite of some of these 
than of man. 
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the dog aud cat are amoug the species that are specially subject to 
its attack, but other mammalia are uffectei], and Railliet meutions 
shnep, goats, cattle, horses, asses, and mules, and even birds as hosts, 
and cites particalarly a case where a bog was very seriously iufested. 
The foot examined by K, Blanchard bad been obtained from Liberia 




fto. T7. - SortopjjrUa pnielraiH.- I, tfgi 2, embryoi 
T.lbeBsme on the tUrd day rrom its entrance nndi-r Iho 
laienldajirresidaiicelnttieBlclDDf lUhuHt: S. fulij gro' 

' « snlttrgnd^ II. female before 
■ mandlblsi , d. nuiUlaf; palpi , u, labium (after Enreton snil Guj on.) 

by J. Jallien, and after the extirpation of the fleas presented tbe 
■ppearauce of tbe cells of hoDeycumb, so thickly had the parasites 
beea crowded together. 

The adalt fleas affect their hosts as in other species, but the females 
afl«r impregnation burrow into the skin of the host, c&v«K.va\\^ '^n^^'C'^ 
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the toe naiU. and i^odnee a swefliD^ and latio* a distinct nicer, soi 
timeii M> msnitOB ae to resolt lataDj. Witb the development of 
eggn tbe body of the female beeomes greatly distended, so as to ]< 
all nemblanee to tbe original insert, the head and legs appearing 
little appen^lages n[ion a large round body the size of a pea. 

The lanr» most normally escape from the body of the adnlt and isE 
from the oi»ening of the tnmor to undergo development after the or 
nary habit of their relatives, bat the crashing of the body of the adi 
in the tumor may resnlt in their liberation in the tissues surroundi 
the body of the adult, and if they are not promptly expeUed from t 
sore they may increase the injury caused by the adult. 

The remedy most recommended is the extraction of the female 
iKKiU as the presence of a swelling or tumor indicates the presence 
the parasite. This is accomplished by the introduction of a sharp kr 
point, the effort being to withdraw the insect entire, as the barsti 
of the body and discharge of the eggs in the sore is likely to res 
seriously. 

For the prevention of the attacks upon domestic animals it woi 
seem that attention to the infested animals and the destruction of i 
adults whenever detected, along with the liberal use of pyrethrum 
the localities where tbe larva; develop, would be of some service, thoi 
it can easily be seen that an insect with so large a number of ho 
stands a very good chance of survival. 

The Hen Flea. 

(Sarcopsylla (faVinacea Westw.) 

Westwood ' described this species from specimens brought by 
famous (Miailenger expedition from Ceylon and collected by Mr. H. 
MoHiily from the domestic lien. Tascbenberg^ gives his acccount o 
from type examples in the collection of Dr. Eitzema Bos. The f 
record of its oc(Jurrence in America is a note in the Proceedings of 
Kntoinological Society of Washington ^ upon specimens from Gaii 
ville, Fla., sent to the society by Judge Lawrence C. Johnson, \ 
later ■• presented the society with an account of the habits of theiiisi 
These spcH'Jniens were identified by Dr. A. S. Packard,^ who also ] 
H<MitH a review of the history of the species. 

Maker** infers its occurrence in Texas from an account of injur 
fowls reported in Hulletin .'^0, Texas Experiment Station, and reco 
it IVoni spoeiniens furnished by the Division of P]ntomology from Fieri 
Fh>resville, Tex.; Hockley, Tex.; and Meridian, Miss. 

» Tlu^ KntoinoloKietB' Monthly Magazine, Vol. XI, p. 246 (1874-75). 

« Dio Flolu^ p. 55, 1*1. I, figs. 5, 5a. 

» Vol. I. p. WK 

« I.OO. oit.. pp. iHXUlHKi. 

* lu«W't Mfo. Vol. VII. pp. 2:^24. ' 

« l^aimahui Kiitomologi»t. Vol. XXVII. pp. 19, HI. 
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Packard mentions receiving specimens &om Dr. Wagnei, of St. Peterg- 
>nrg, labeled "Strls sp., Mnrgab, Sniran-Beir, H, v, 1893," and calling 
Atentlon to tills widely difTerent boat saggests that tlie species has been 
larried from one region to another by means of birds. 

From what has so far appeared it woald seem that ihiu pest is likely 
to become a very important one, at least throagh tropical and subtropical 
i^ons. 

This species differs from penetrans in having the hind angles of the 
metathoracic scales angled instead of rounded and the eyes and 
antennse in the posterior half of the head. It is from 1 to 1^ milll- 
meters in length. Bat little is known as to its life history, and the 
following observations by Jadge Johnson include all that I have 
met with in regard to this phase of the subject and methods of 
treatment: 

"Like all fleas, 'it abounds mostly in shady places, under old houses, 
on earthen floors, and in all 

dusty, untidy spots. Hence 

from analogy when some 

years ago my attention was 

called to the subject by poul- 
try breeders, I advised to have 

all such places closed up, and 

to deprive the fowls of all . 

shade except such places as 

could be rained upon. Those 

vbo acted upon this advice 

were rewarded. Losses from 

this cause were reduced to a 

minimum. It was also seen that animals frequenting wet spots in 

BDtDmer were exempt from the pests. 
"First observed to infest young animals, such as chickens, turkeys, 

kittens, puppies, and even calves and colts and children. I proposed 

for it the name of PuJex paUulorum; but whilst it is true the young 

mffer most, becanse possibly less able to defend themselves, it is by no 

means confined to them. 
"In general appearance, size, color, and form greatly resembling a 

flea, popular observation notices one considerable difference — it does 

not hop. Closely examined, we find the femoral portion of the third 

pur of legs but slightly developed. Hence its motions resemble more 

die crawling of a wingless fly than that of our well-known active 

jumper. 

"In its habits of feeding it differs from the ordinary flea. Instead of 

nakitig an incision at which to lap blood, and from which it may 

[ quickly remove to another spot, our Florida variety plants itself where 

' itintends to stay, like a tick. As to the males I can not say. Much of 

'; my information is second band. The notion that these do not bita., 

I tWch prevMls with aome persons, or at least tbat ttve^ io aoX. ft'C\«2a^ 
4S53—N0. S 10 




Fro. n.—Sarcopti/Ua galti 

m, m, palpi. 

by Packard^. 
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may be an error. Of the females, however, it is certain that they bar; 
themselves in tbe skiu of their victims. From the first they hold on 
with Bueh tenitcity th»t no ordinary brashing will remove them. It 
seems to be at this stage in their existence that impregnation taka 
place. TLo males now are often seen in copola with them, and bo 
remain apparently for days, or nntil the tamefaction of the skin ezdted 
by the embedded female clost's stround her so as to shove him off. Hei* 
ends aboDt all actually known of this history. From analogy we may 
infer tUat the period of gestation being completed, the gravid fbmale 
lays her eggs in tUis well-prepared nidus, or, more particnlarly, that 
they remain and are hatched in her distended stomach, e^W whidi 
they crawl ont and drop to the 
ground. If in a dry, shad; 
spot, they undergo transformft- 
tion to the perfect form; if in i 
wet spot or in the son, tbey 
perish. 

"Upon man I have never 
heard of the process continoing 
to the end. The itching caused 
by it generally attracts atten- 
tion sufficiently to have the in- 
truder hunted ont. With the 
lower animals it is different, 
most notably with chickens. 
Spots bare of feathers, or near- 
ly so, are selected in preference. 
A small knoc resembling a wart grows over the insect, and so nnmeroiu 
and largo at times as to spread over the eyes and into the jaws, and) 
blind and famished, the victim dies. In cases not fatal, afrer a month 
or two these knots or warts drop oft', leaving a scar resembling a bum. 
With very young chickens or puppies death generally comes in the 
first stage, when every portion of their bodies is covered with innnmer- 
able enemies," 

While some portions of this account would seem to refer to the chigoe 
or Sarcopsylla penetrans, especially that portion referring to the attacks 
upon man and other mammals, it no doubt includes about all that is 
known regarding the actions of this pest, and no one, probably, is better 
acquainted with the habits of the insect. There is also opportonitf 
for confusion with the work of some of the Sarcoptes infesting fowls 
in cases where the observer cited was unable to make personal investi- 
gatloaa. 

Opossum Flea, 

(Pulex simulant Baker.) 

This species, described from the opossum, is said to be closely related 
to irritans and distinguished ftxim it by the mandibles and bypopharynx 
being very short, not reaching one-half the length of th$ E^it^pr ooz% 
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The Housb Flsa. 

(Pulex irritant Linn.) 

., perhaps the best known species of flea, was described by Lin- 
ill 1746. It is distributed widely over the globe, and oft«D 
es a serious pest in hoases, sometimes even in spite of the most 
I attention and cleauliness. 

I easily distinguished from the common flea affecting dogs and 
.nd which is almost aB i^uent an inhabitant of houses, by the 
at there are no combs of spines upon the borders of the head or 
:iuB. From the much less common species jast mentioned which 
ou the opoesnm, and which is most nearly allied to it, it is to 
arated by the greater length of the mandibles and hypopbarynx, 
reach more than halfway the length of the anterior coxae, by the 
igle row of bristles on each abdomi- 
rmeut, the large male claspers, and 
rk-reddish or piceous color, 
babits and life history of this spe- 
ive long been known and frequently 
bed. They occnr particularly in 
i, secreting themselves in bedding 
lothing, and, especially at night, 
their attacks on their human vic- 
>r the purpose of drawing blood. 
ir eggs are deposited iu out-of-the- 
laces, in the dust or lint under car- '''^'S^J;'o^i„*I^J;^-,,J|S^,;^^, 
,nd the larvie are said to feed upon ""°i" (oriBia*!), 
irticles of organic matter which may be found in such localities, 
liet states that each female deposits 8 to 12 eggs, which are 
h and ovoid and 0.7 mm. long by 0.1 mm. thick; farther, that iu 
iT the larvie issue in four to six days, become pupee eleven days 
and after about twelve days in this stage become adnlt; the 
or development from egg to adult being, therefore, about four 
, while in winter, in a warmed room, it occupies about six weeks, 
ile no amount of personal cleanliness will protect an individual 
their attacks in a building which is infested by tbem, careful 
ion to the removal of all dust and refuse which may harbor the 
will assist in keeping them in check. The use of pyrethrum is 
GTectual iu destroying them, and may be dusted in places which 
r them. (See also remarks under "The Dog and Cat Flea.") 

The; Bibd Flba. 

(Filler driaoTaaeb.) 

tn^ng to Taschenberg. the common fleas, affecting a great variety 
la, tnduding the domestic fowls, are all representatives of a 
species, and ^though some of the forms were described as early 
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as 1832 to 1835 he brings them all together, and, discarding the varioiu 
names referring to particular hosts, as gaUince Boach^, columhcs 6er. 
vais, hirundinis Sam., stumi Dale, and fringilUjB Walk., proi>oses a new 
name, avium, to stand for the species. 

It belongs to the series with no comb of spines on the head, but 
with a comb on the pronotam. The mandibles are short, not reaching 
to the ends of the anterior coxae, and there are 24 to 26 spines in the 
pronotal comb. The hind femora have a row of minute bristles on the 
side, and the first two of the abdominal segments have minute teeth 
on the disk above. Length, 3 to 3^ mm. Dark brown in color. 

The Eat and Mouse Flea. 

(Pulex fa8ciatu8 Bosc d' Antic.) 

This species seems to have received pretty general recognition, and 
has been recorded from quite a number of different hosts. Whether it 
can be said to be primarily a parasite of the rat and mouse I do not 
X)retend to say, but since it has been noted a number of times from these 
animals, and so far only from these in this country, I have assigned 

it here. 

Nothing has been recorded regarding its life history, but doubtless 
it is like its congeners. 

The adults are elongate, with the head evenly rounded in front, with- 
out any comb, of spines on the lower border, while the hind border 
of the pronotum bears a comb of strong spines, 18 in number. The 
mouth parts are of normal length, not extending beyond the anterior 
coxH^, a character which will separate it from its nearest allies, the 
snurorum and axnum. Tascheuberg has collected a list of the kDOWB 
hosts, and enumerates Myoxus, Cricetus frumentaHuSj Mus musculii» 
(mouse), Mu8 deaumanus (rat), and Canis lagopu^; and adds that he has 
also two examples from the Mammoth Cave, Kentucky. I have col- 
lected it from Mus d^ciimanm at Ames, Iowa, which appears to be the 
only record from a definite host in America, but it is doubtless of com- 



Squibbel Fleas. 

Several species of fleas have been described from the squirrels, 
while they do not occur indiscriminately on all si)ecies it will serve 
our purpose here to consider them together, referring for full descrip- 
tion to the technical papers of Tascheuberg and Baker. 

Pulcjp 8ciurorum Bouch6, the flea which infests squirrels in Europe, 
has not been found to occur on our American species of squirrels. 

Ptikx howardi Baker, recorded from the red squirrel, Ithaca, N. T^ 
" squirrel," Tallula Falls, Ga., gray or fox squirrel and nest of field 
mouse, Lincoln, Nebr., is apparently the most generally distributed « 
the American sj>ecies. 



I 
mon occurrence. 
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There are no spines apon the head, but a comb of 18 spines is on 
tbe prouotom. The male claspers are armed with short, blacli teeth 
which very readily separate this species from its nearest allies. 

Specimens £rom fox squirrel, Caddo, Ind. T., seat to me by Prof. W. 
W. Cooke, probably beloug to this species, as Baker mentions several 
specimens in my collection without host, and as several of these speci- 
mens vere sent bim the labels of which may have been lost. The si>eci- 
mens being remounted I can not positively recognize them now. 

Baker also describes Pulex wiokhami from the flying squirrel {Sciu- 
rffpterus volans), at Iowa City; PvXex gillettei Irom the red squirrel 
(SriwriM canadensis), Portland, Mich. ; Pulex coloradensis from Fremont's 
chickaree, Georgetown, Colo. ; Pulex hirsutm, from prairie dog ( Cynomift 



Fio. 81, — nilHthawanH: a. hmtia; b, genitHllnDrmiile—gnial; enlarged (original). 

ludovicianus), Stove Prairie, Larimer County, Colo.; P. longispinus, 
from Fremont's chickaree, Colorado, and Pulex montanus,trotQ the large 
pay sqairrel {Scivrm alberti), foothills west of Fort Collins, Colo. 

The Spbbmophile Flea. 

(Pulse bntaeri Baker.) 

The common spermophiles, Spermophilm 13-Uneatua and S.franklini, 
are very commonly infested with a large reddish-brown flea which has 
been recorded so tar from Lincoln, Nebr., and Fort Collins, Colo., as 
veil as Ames, Iowa, where I have taken it frequently during a number 
of years past. 

The head is without spines beneath, but the pronotum bears a comb 
of about 16 spines. Baker describes it as follows : 

I ipicBlspiniw on joint2 of hioil tarsi long as joints 3 nnd 4 togetbet; antenna] 
iniav« in middle of head; maxillary palpi in female with joint 2 three-foortba of 4, 

I ud 3 two-thirds of i, labial palpi reooliing to one-third of anterior femora; pro- 
■■oUlcomb of Ueplnes; in anterior tarsi joint 3 longer thanl and on«-11uxd lna%>vc 
t^3; in middle tarai Joint 1 eqaalsi) and 4 togetbei Biii&dioiteT%\iwa^,'«'^^^S& 
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twice 4; id poaterior tani Joint 1 eqiiftla 2 and 3 together, 5 a l[(tle longer tliul 
and lew than one-half of 1, while 2 la three times 4 and lesa than 4 and 5 togetbN; 
hind femors with a row of liristles on the side ; color, Uftht reddish brown, duktr | 
dotaallj' on the abdomen ; length, 2 to 2.5 nun. ] 




Firt. S2. — PuUx bruneri: nule — eiilmrg«d {orlgiiul). 

While this species has been noted as so common on its ordinary hofitl 
it has never been observed as occurring npon any of the domeatic 
animals. 

The Dog and Oat Fhsx. 

(Pulrx lerralicepi Oerr.) ^ 

The common flea, affecting the dog and cat, was described by Dngia' 
under the name of Pulex cams in 1832, and by Boocb^ * ander the name 
otPulex/elig in 1836, these names referring to the forms infesting Uie 
dog and the oat, respectively. The reference of the two to one species 
ander the above name by Gervaia ^ was made in 1844. 

It is one of the most abundant species known, and is distriboted 
practically over the entire world. As a house pest it rivals the irritani, 
and in many places even seems to be about the only species occurring. 
Howard states that from the specimens sent to the Division of Ento- 
mology it is this species rather than trritans that is usually troablesone. 

It may be easily distlDgiiished from that species by the presence of 
the combs of spines od the border of the bead and prouotam, those on 
the head being usually 6 to 9 in number and those on the hind border 
of the prouotam 14 to 18 in uumber. 

The adults seem to adhere quite closely to their hosts, as cats and 
dogs infested by them will be found to carry them quite cooBtantlf) 

' Ann. dea Soiencea Natnrelles, Vol. XXVII, p. 157. 
'Nov. Act. Acad. Leop. Carol., Vol. XVII, i, p. 506. 
'Hiat. Nat. des Ins. Apt., Vol. Ill, p. 371. 
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and their eggs may be fonnd adhering very loosely to the hairs of these 
animals. They drop off, however, at the slightest touch, and innst 
therefore be distributed in a great variety of places besides the slee]> 
ing places of their hosts, which woald naturally receive the greater 
■lumber. Dr. Howard suggests that for experimenters who may wish 
to follow out for themselves the life history of tlie species an easy way 
to collect the eggs is to lay a strip of cloth or carpet for the animal to 
lie and sleep upon, and afterwards to brush the cloth into a receptacle, 
in which the eggs will be found in numbers if the animal is infested. 

Verrill gives the following condensed account of the life history of 
this species: 

The female cat flea lays her eggs among tbe far of the cat, to vbieh tbey are bat 
slightly attached. These eggs are very small, white, and long oval. Aa the cat 
walkn or TanH abont, the eggs are conatantlf 
beicK scattered oroand, often in great nnmbera. 
Od odb occasion I was ablo to collect full; a tea- 
Bpoonf nl of these eggs irom the dress of a lady in 
vhoBe lap a half-grown kitten had been held for 
a ehort time. The places where cats sleep be- 
come well filled with eggs. These hatch in abont 
two weeks into little, white, footless, maggot- 
like litTTffi, which have small tnfls of hairs along 
the sides. They are at first abont one-sixteenth 
of an inch long. The head is pale yellow and 
the posterior end of the body bears two spines. 
These larvffi feed upon decaying particles of ani- 
nial and vegetable mattet always to be found in 
the dirt where they live. They move abont by 
m,m of lh«i h.to md fl,m«i. Th,j grow "''; ^^T'^T"^' T"/^ 

*^ , . of body, BhoviDE combs on head and 

wpidly m warm weather, and in abont twelve pronotmn— onlmged (original), 
dkfa, when they matnie, spin a slight sUhen 

cocoon and change to a pnpa, which is inactive. This looks more like the matnre 
flea and has the legs free. In a short time, varying from ten to sixteen days or more, 
according to the temperature, the pupa matures, and the fall-formed Ilea ccimos forth 
from the cocoon, ready and willing to take care of itself. * ■ • Tliey pass the 
winter both in the mature and larval states,. and perhaps also as eggs and pupie. 
There are several broods eoob season. 




A. very concise statement of the remedies to be applied for fleas is 
given in circular No. 13, by Dr. L, O. Howard : 

The larvffi of the dog and eat flea will not develop snccessfiilly in situations where 
they are likely to be disturbed. The use of carpets and straw mattings, in onr 
opinion, favors their development, since the young larvie can peuetrate the inter- 
■ticee of either sort of floor coveting and find an abiding*placu iu some crack where 
they are not likely to be disturbed. It is coniparatii'ely easy to destroy the insect 
in its early stages (when it is noticed), as is shown by the dlfliculty of rearing it, 
bit the adult fleas are so active and so hardy tliat they successfully resist any but 
the meet strenuons measures. Even the persistt'ut use of California bnbach and 
othsi pyrethmm powders was ineffectual iu one rase of extreuie infestation, as was 
^, and more remarkably, a free sprinkling of floor mattings witb l>enKine. In 
^ isstBDce it waa finally necessary to take np the floor coveilugB and wash the 
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floor* down with hot aottpsoda in order to aectue Mlief from th« flea pUgae. In 
AnothetcMe, however, « iiogle libersl application of baliseh was perfectly aaeoMi- 
fal, while in a third a Biugle tborongh application of btuiEine completely rid u 
Infested hooM of fleas. 

To Bum np : Every honae where a pet dog or cat is kept may beoome gerionilf 
lafeatedwithfleaaif the proper eonditions of moisture and freedom from diitorbuiu 
exiat. Infestation, however, la not likely to occur if the (bare) floois can be In- 
queotly and thoronghly nwept. When an ontbreak of fleas ixnues, however, tbt 
easiest remeil; to apply is a free spriukling of pyrethmm powder in tlie infest«d 
rooms. This failing, benzine may be tried, a thorongh spraying of carpets and floon 
being andertaken, with the exercise of dne precaoUon in seeing that noligbtaot 
flres are in the bouse at the time of the application, or for some boors afterwards. 
Finally, if the phigae is not thus abated, all floor coverings most be removed uti 
the floors washed with hot soapsuds. This is a useful precantion to take in an; 
house which it is proposed to close for the summer, siooe even a thorough sweeping 
may leave behind some few flea eggs from which an aU-pervading swarm may develop 
before the house is reopened. • • • 

Provide a rag for the cat ot the dog to sleep on and give this rug a freqnent shak- 
ing and bmshinfr, afterwards sweeping up and burning the dust thus removed. Ai 
all the flea eggs on an infested animal will not, however, drop off in this way, and 
those which remain on it will probably develop successfnlly, it will he found niu 
t« occasionally rnb into the hair of the dog or cat a qoantity of pyrethrum powder. 
If thocoughly applied, it will cause the fleas to fall off in a half stupefled condition, 
when they, too, may be swept up and huilned. 

In the observations made at this Department npon this species of flea dnriDg tiit 
snmmei of 11:195, some difficulty was found in preserving Just the right degree of 
moisture to eoable the insect saocessfnlly to transform. An excess of moistore ws* 
foand prejudicial to the development of the apeciea, as was too great dryness. The 
observations showed, however, that at Washington iu summer an entire generation 
may develop in a little more than a fortnight. Hence a hotuekeeper ahnttingnp 
her house in June, for esample, with a colony of fleas too small to be noticed insido 
it need not he surprised to And the establishment overran when she opens it up agaia 
in September or October. 

BA.BBIT FlKAS. 

The different kinds of rabbits are very abanduitly supplied with 

fleas, as doubtless any one vho has handled 

these animals will willingly testiiy. Acconling 

to authorities, however, there are at least three 

dififereut species of deaa which may infest them. 

The species infesting the European hares is 

known as I'ulex goniocephalus Tasch., and thia 

has not as yet been recognized in America. 

Pulex gigas of Kirby was originally described 

from Canada, and Baker has recorded it from 

the cottontail rabbit, at Lansing, Mich. It is 

Pio. M—rufci i««rq«aiu- described as having the head rather evenlj 

heud imd foreiinrt of body— rounded in front, the eye 8 in the anterior half of 

™i.rgod {otiein.i). jjig jjg^^ mandibles reaching two-thirds of the 

coxie, the comb on the border of the head of one or two spines, pro- 

iiotal comb of 20 spines, light reddish-brown, the female 4 mm. long. 
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lex inaequalia Baker, described from cottontail and Jack rabbits 
the Grand Canyon, Arizona, is thought by Baker to be the North 

rican representative of goniocephalus. It is distinguished from 
by having the head obtusely angnlated in front, the head spines 

G iu number and pronotal spines 16. Length of the male, 1,5 mm,; 

le, 1.75 to 2.25 mm. A variety called simplex is indicated as 

ag 8 spines in the head comb, 14 in the pronotal comb, and being 

tly larger in size, 2.5 mm. in length. This variety seems to be 

common form on Leptut sylvaticus in Iowa. 

ilex gonioc^halm has sharply angulated forehead and pronotal 

» of 14 spines. It has a length of 2 mm. 

The Mole Flea. 

{lyphlopiylla a»eimili» Taach.) 

lis species, described by Taschenberg IVom the European mole in 
, appear.s to be identical with the species found on our common 
■s Scahps aquaticm and argentatua. 




le eye is very rudimentary, scarcely visible under the microscope, 
head with a comb of 3 spines on the lower border and the pronotum 
L a comb of 7 to 9 spines on each side. " Male claspers boot-shaped, 
sole turned up." Color rather dark brown, more intense along the 
:nm. Length 2.5 mm. 

is recorded from Sorex vulgariH, Talpa europea, Mus nylvaticua, and 
ieola arvali« by Taschenberg, and Baker records it Irom the mole, 
!oIn, Nebr., and the "common garden mole," Lansing, Mich. I 
e taken it repeatedly from the prairie mole (ficdlopg argentatug) at 
es, Iowa, and have specimens from Prof. A. W. Bitting from Scaicpa 
itidta, La&yette, lud. 

rem these records it would appear to be quite closely confined to 
mole as its particular host, and the radimentary nature of its eyes 
!lit be looked upon as a parallel adaptation ^ith 'Oastv fA \\a V)%V. 



lo4 asum ATFEcnse noxEsnc >^iw*T.g 

The P-:-<:EKr Govsek Pi-ka. 

■ Tf fmL ,f»f iU i m tr k-am i Baker: iLm Pa&r ^Mte Baker. ) 

Tfau .fp«eie!>. •l(i:«enlM::>i ^y Kaker CAoadiaa Entomologist, TuL 
XXTIL pL 1^ . I faaT« tatm repeatedly fron our common pocket 




1. at_iVi>u<if>iviia 



gopher {Oeomys burtarim) daring the past ten years, and it mast be a 
common resideni of their burrows. Mr. Baker records it from a " lai^ 




Fill. HT.— rtvAtspiyUai 

hniwii mole," tmti Htiitos tliiit he hiw se«ii specimens collected by Pro- 
fl'HHor (iilli'tt.t' t»i the lKH!kl^t gopher at Fort CoUius, Oolo., and bj 
/•n>/imi4iir AMrhh Jlt Moscow, Idaho, o\v Tlw»mom^» lolywAw. 
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ex evenly romided from oceipat to mcmth, slightly flattened above in male; 
. ith very weak bristles; bristles on joint 2 of antennc longer than third joint, 
is withont bristles; mandibles attaining threo-fonrtha of anterior coxie; pro- 
omb of 18 to 22 spines ; legs with strong spines on tibiae and hind tarsi ; hind 
. with a row of bristles on the side ; in middle tarsi joint 2 is longer than 5 ; in 
irsi joint 1 is abont as long as 2 and 3 together, while 5 is shorter than 3; 
Liial segments each with two dorsal and two ventral rows of nnmerons bria- 
6 second dorsal row with 12 to 14 bristles, the ventral row with nearly as 
ventral bristles not stronger than dorsal ; male claspers long, linear, edges not 
1, end somewhat obliquely cat off, rounded ; color, brown ; length of male, 
D., of female 3 to 3.25 mm. (Baker.) 

form described as Pulux ignota by Baker is evidently a female 
s species, and, since it appears to be a TyphlopsyUa, the name 
-ana had better be retained. 

de from the sj^ecies mentioned above in the genus Typhlopsylla, 
ati has described octaetenusj hexactenusy peniactennsy and dictenus 
:ing on bats in Enrope, Taschenberg unipectinata on bat in Europe, 
H from rats and mice in Europe, caucaHca on Spalax typhlus in 
iucasian Steppes, gracilis on Talpa europea and Sorex vulgaris in 
»e, and Baker has described dlpina from mountain rat, George- 
Colo., Bjid/ratema from garden mole, Lansing, Miclu, and Brook- 
^. Dak, host unknown. 
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CHAPTER IV. 



Bn^ and laice. 
SUBORDER HETEROPTERA. 

Insects with sactoiial moath parts; four wiugs, unless altogether 
ranting, the upper or front pair being thickened or leathery at the 
bases. The young resemble the adults except in size and in wanting 

irings. They live upon the juices of plants or animals, which they 

[)rocure by suction. 

Family AOANTHIID.IC. 

(Bed. Bug and. Allied Forms.) 

The Common Bed Bug. 

(Aoamthia leotularia Linn.) 

« 

This species, described by Linnaeus a century and a half ago, has 
3een a most familiar insect to man, though for how long a time it is 
[juite difficult to determine. Westwood (Introduction, Vol. II, p. 475) 
says : 

Its introduction into this coantry (England) has heen a suhject of discussion. It 
was well known to Pliny (Hist. N., 29, 17), Dioscorides, Aristophanes, and Aristotle 
(Hist. An. Ed. Bek., p. 148, 12); but it has been generally asserted to have been 
brought from America to England, whence it passed to the Continent of Europe, and 
that it was not known here until 1670. Mouffet. however (Ins. Theatr., p. 270), 
xneiitionH its having been seen in 15^3. It has, however, been noticed as a singular 
fact, and as showing that this disgusting visitant must have been comparatively 
little known in the days of "Good Queen Bess," that, although tlie word ''bug" 
occurs five or six diflTerent times in Shakspeare*s plays, it is in every instance syn- 
onymous with bugbear, and does not designate this insect (Patterson's Shakspeare 
Letters, p. 59). 

It is by no means easy to estimate the amount of injury caused by 
this insect, for so far as man is concerned it consists of loss of time and 
comfort, while its effects upon other animals are involved in too much 
obscurity to allow of any estimates being formed. 

As found in houses infesting man it can only be considered as semi- 
parasitic, living for the most part secreted in cracks and crevices and 
attacking its victims during the night. Probably its attacks upon 
other animals are of a similar nature, although it is referred to by some 
aathors as a parasite of domestic fowls. 

^S5\ 
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Tbe eggs are oval in abape, of a whitish coior, slightly narrowed at 

one end, and will be found in great numbers in the cracks which furnish 

shelter for the adults. The young bugs escape from the eggs by paah- 

ing off a circular lid at one end. They are similar to the adults except 

in color and in the iiroportions of tbe body regions. At first nearly 

white, tbey gradually assume tbe reddish and Anally the dark reddisli 

brown color of the adults. The body is at first more sleuder and the 

head larger in proportion tc the rest of the body, but gradually tbe 

abdomen widens until the insect acquires tbe shape and size indicated 

in the figure. 

Professor Uhler says (Standard Natural History, Vol. II, p. 205): 

This species has been distrjliutetl over most parte of the world, chiefly bj tin 

agency of man, and, iia might he expected under such circomstanceB, is subject t* 

much Tariation in the reUtive ili^ 

proportions, »Qd forms of ntMl 

paita of the body. Fnll-fBTonl 

gro«s specimens are often quits 

coarsely pnnctnred and bsiij, 

while their half-starved brethrw 

have a much thinner outside 

nment and finer pnnctures, 

leas conspicnonap ubesoence . 

specimensbavetbewingpadahuf 

ing loose as if ready to change int* 

wing oovers, but generally tbua 

are mn together into one piecei 

the middle line. Tbns far no indi- 

F[0, 88,— jMn(ftioi«(uJiirto:o, young; li, adult— enUrifeil vidaalaof this insect have beenMt 

(from Biley). ^^yj f„Hy ^jngei. 

There in some confusion us concerns the attacks of the bedbug or iti 
parasitism on other animals than man. Packard (Guide to the Stad; 
of Insects, p.-'iSl) states that "it lives as a parasite on the domeatit 
birds, such as the dove," and further, same book and page, that "Ml< 
James MacDonald writes me that he has found a nest of swallows ont 
court-house in Iowa swarming with bugs." In the American Ento- 
mologist (Vol. I, p. 87) the following statement occnrs: 

Ordinarhy the bed-bng is confined to the dwelling places of man, and lives on tbt 
blood of as great lords of creation, hnt we have known it to swarm id prodigiou 
nnmhers in a chicken house, where it mnst have fed exclnaively aiK>n chicbm^ 
blood, and it is said to occur also in European pigeon honsea. 

As other species of the same genus have been described as iufe 
pigeons, swallows, and bats, respectively, it might be that these statfr' 
ments are based upon observations which did not tiike into cousiden^ 
tion the specific distinctions. Still another source of confusion eaatl 
BO far as birds are concerned, and that is tiie occurrence upon the swif 
(CftiKfMrape/asjrta), frequently called "8waIlow"or " chimney swallo*' 
a species of louse {NitsseMa puUearia) which, though smaller, has M 
much of a resemblance to the bed-bug as to mislead an observer 
familiar with tbe characters separating the divisions of insecis to wUdk 
these belong. 
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Whatever its foundation, there is a widespread belief that birds and 
Tats carry bed-bugs from place to place, and considering the suddenness 
nth which they appear in new buildings and sometimes in buildings 
lever used for dwellings, it seems hard to otherwise account for their 
ippearance. StilJ, to those fa- 
niliar with the habits of the 
led-bug and its opportunities 
or traosportation, there will t>e 
10 insuperable difficulty in ac- 
ounting for all such apj>ear- 

Another impression seems to 
»e that bed-bugs occur in the 
roods and under bark. A foot- 
lote In Westwood's Introduc- 
ion (Vol. II, p. 475) reads: 

Sontball states that its firat ap- 
■earaiioe took place after the great 

iie In 1666. " Learned men," aays he, " united in thinking the; were imported with 
lie new deal tim1>eT, aa the bugs were naturally fond of tnrpentine woods." It is 
«rtaia that tbe; swarm iu the American timher employed iu the construction of 
law honees; and it is said that tbey feed upon the sap of that wood. 

We fail to find, however, any authentic record of such occurrence 
rom pernonal observation, and since we have never met it in collecting 
inder the best conditions for observing it we are inclined to think that 
iltc impression is due entirely to other insects closely resembling the 
Jed-bug having been mistaken for it. In 1839 Mr. Leonard Jenyns 
Mblished a paper in the Annalsof Natoral History (Vol. 3, pp. 241-244) 
m three nndescribed species of the genus Cimex, closely related to 
ihe eommoti bed-bug ((7. eolumbarius, hirundinis, pipigtrelli). These 
«e stated to infest, respectively, the pigeon, the swallow, and the bat. 
Phe occurrence of any of these but hirundinis has not yet been re- 
corded in the United States, although, for reasons already stated, they 
night fail to be recorded even were they fairly common. 

FKEVBNTION A»D EUUEDT. 

GleanlinesB and the application of the common Remedies, such as ben- 
dne, corrosive sublimate, and hot water will usually suffice to keep 
Siese pests reduced in ordinary dwellings, but in large buildings more 
peneral measures may sometimes be necessary, and in such cases there 
• probably nothing more effectual, when it can be done, than thorough 
famigation with solphur, brimstone, or perhaps bisulphide of carbon. 
'I have known a bouse which had long stood empty, and yet 
wanned with them, thoroughly cleansed by fumigation with brim- 
tone" {Westwood). 
Wfi know personally of an instance where a large boildiu^., bad-Vj 
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infested vitb this pest, on being thoroaghly fiimigated with solpbnr ■■ 
a disinfectaDt against scarlet fever remained for some time compan- 
tively free from bags. 

Attention to the cracks in the walls and aroond casings, as well ai 
to tbe joints of bedsteads, will do macli to keep pests nnder control 

For immediate relief in a sleeping room pyretbmm is most availaUe, 
since it can be used while a room is occupied. Dnsted between tbt 
sheets of a bed, it will protect tbe sleeper from the most 
hotel bag. 

The "Coeuco," oe Mexioan Chicken Bug. 

(_Aoanlhia inodora Djigba. ) 

In 1892 Dr. Alftvdo Dug^s, of Guan^oata, Mexico, described ' aud j 
flgnred a species of bed-bug infesting poultry, and the same, or s very t, 
closely related form, is recorded from sonthem JS«w Mexico by FtoL i- 
0. H. Tyler Townseud, who says: 

cid, known by the Hexican nuneof 



Tliere exists in Bouthein New Mexic 
oomoo, whioh ia an unmitigated pest of poultry 




lu-goil (urigiSAl) 



this region. When tbe intMl 
ono« gains aocess to the 
bOQBO it soon awarms in | 
nnmbers, infesting the ituiwM 
and roosts, and coreiing ii» 
eggB with tbe axcramest^ 
which show an black apeota. 
It is a very difficolt peat It 
eztetminate, and baa been fto> 
qaenti; known to spread 
rooata to dwelling boiut^ 
where it proves more fermili- 
ble than the bed-bng. 
iuaect also exists in wMtcn 
Texaa. * • • 

Dr. Dng%s mentions applits- 
tious of vinegar as a remedTi 
doabtleas to be applied ta tbt 
ponltry io alleviate tbe bitNi 
oa well BB to deter fbe 
from biting. Here bnminK °f 
salpbnr in the benbonsea td 
spraying of kerosene have btH 
tried with donbtfol re 
About tbe only way to 
ponltry nninfeated is to kM| 
house them at all. Tbe oomeoa infsst nl 



them entirelj- out of doors and not 

stick to the houaea and rooeta, Awaitiog tbe return of tbe bens at night. llMf 

began to appear in Las Crucea tbe preseut year (1893) before tbe middle of April 

lam informed that tbe norncos often swarm in immense nnmbos in bonsea, cod- 
ing up throuKb the floors and cracka. In such caaes it ia almost impoesibletofrt 
rid of thorn, tbe caaiest and most economical way being to deaert tbe house. It^ 
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1, Vol. II, 1892, PL vni, 8 figa 
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re been Itnown, aoeording to one informaiit, to swarm in militarjr poata in former 
les in Bonthem New Hezico to snch on extent that the Bolilieni were ordered ont 
il formed in two linea, one line with brooms to sweep the coracoa en maase op 
ainat an adobe wall, where the other line stood ready with trowels and mnd and 
latered them into the wall alive — a novel but effective means of riddaucel 

I have not seen Dr. Dugfes'a orijfiiial article, but he has very kindly 
mt me specimens of the insect, and from these the accompanying 
rawing has been prepared. It will be aeen that the form is quite 
istinct from that of the ordinary house bug, especially in the excava- 
on of the prothorax in front, which is very slight, the lateral angles 
ot projecting forward on the sides of the head. 

The Babn-bwallow Bug. 

(Aeanthia hirandinii Jenyns.) 

This species has occurred in great numbers in the nests of the com* 
ion barn swallow at Ames, Iowa, the occurrence being noted by Prof- 
essor Gillette (Entomological News, Vol. I, pp. 26-27) and by the 
rriter in the Gauadian Entomologist, Vol. XXIV, p. 261. 

The bags appear to be confined to the swallow nests or upon the 
larta of the barn adjacent 
o them, some being ob- 
lerved on the sides of the 
Kim nearly down to the 
jroond. They were very 
ibnndant after the swal- 
ows had left in autumn, 
wd specimens kept in a 
mottle corked with a robber 
itopper were alive the fol- 
lowing sammer. It would 
be an easy matter for them 
\o survive in the nests or 
iu cracks and corners of 
tbe bailding near the nests 
during the winter absence 
of the hosts. The nests 
contained immense num- 
bers of empty eggshells, 
showing that the eggs were 




lit — i-ntarped (original). 

1 hatching 



deposited directly in tlie uests, and where the young bugs ii 
Would at once gain access to the birds. 

While it is impossible to say at just what time the eggs were laid, it is 
safe to conjecture that they are laid some time daring tbe early part of 
ttie summer, probably soon after tbe appearance of swallows in the 
firing, and that the young become partially grown at least before fall. 

It is of course possible that they may use other food, thato. X.\i« \iVkA 
4SS3~No.e U 
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of the swallows, bat it is evident that they are closely associated wiflk 
this bird as a host. The figure will indicate the distinctive charactw 
of the species, and comparison with the lectularia and inodara in 
reveal sufficient basis for considering it a distinct form. !J 

The species occurring upon the pigeon and the bat have not becij^ 
recorded for America so far as I am aware, but it is quite probable thA 
they may occur. They are evidently quite distinct species, and it woav 
be a matter of interest to determine their occurrence here. ^ 

Acanthia columbaria Jenyns is specially characterized by the roundft 
form of the abdomen, the slightly excavated prothorax, and the thkC- 
joint of the antennae being longer than the fourth. 

Acanthia pipistrelli Jenyns has the abdomen narrowed, the prothonuL 
moderately deeply excavated, the antennae intermediate, between leet^ 
laria and columbaria. 




Fia. 92.— AntennsB, showing comparatire length of joints in a, Acanthia 
hirundinis; b, A. lectularia; c, A.inodora — enlarged (original). 

Considering the inaccessibility of the original descriptions to maqf 
students, it may be useful to repeat here the full technical descriptioni 
as given by Jenyns (Annals of Natural History, 1839, Yol. Ill, ppi> 
241-244) : 

C. lectularius: Ferrugineo-oohraoeus ; thorace profande emarginato, lateribni t 
reflexis ; abdomine suborbicalato, apice acuto ; antennis articulo tertio quarto longi* 
ore. Long. 2^ lin. Hab. In domibus. 

C, columbarivs: Ferrngineo-ocbraceus ; tboraoe profande emarginato, lateribu 
reflexis ; abdomine orbiculato, apice sabacuto ; antennis articulo tertio quarto panlo 
longiore. Long, vix 2^ lin. Hab. In colnmbis. 

C hvrundinis: Fusco-ferrugiueus ; tboraoe leviter emarginato, lateribus planis, 
abdomine ovato, apice subacuto ; antennis brevibus, articulo tertio et quarto snb- 
aequalibus. Long. If lin. Hab. In nidis Hirundinis urbiose* 

C, pipistrelli : Ferrugineo-ocbraceus, nitidus ; tborace profnnde emarginato, lateii' 
bus paulo reflexis; abdomine ovato, postice attenuato; antennis articulo tertio 
quarto longiore. Long. 2 lin. Hab. In Vespertilione pipistrello. 

C. columiariua: On comparing this species with the common house bug it will b6 
found to be smaller and of a more circular form. The antennas are shorter and tiM 
joints are not quite so slender, and the difference in length between the third and 
fourth joints is not so considerable. The thorax is rather less hollowed out in fironi» 
the anterior angles less produced, and the sides less reflexed. The abdomen moi* 
nearly approaches the round, the lateral margins being very much curved and tii0 
greatest breadth exactly in the middle ; whereas in the house bug the lateral maigis^ 
are at first but little curved, and the greatest breadth rather behind the middle 
The colors as well as the degree of the pubeBcencQ are similar in the two species. 
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C. kirundinis: This species is rather less than C, oolumhariua ana in re8i>ect to form 
different £rom both this and the C lectularius. The antennae are comparatuvely short, 
and the third joint is soaroel.y if at all longer than the fonrth. The eyes are not so 
prominent, the thorax is much less hollowed out in front, the anterior angles hut 
little produced, and the sides scarcely at all reflexed. The scutellum is wider at the 
base or more transverse and does not project so far backward; the elytra are less 
coarsely panctured ; the abdomen is not so broad, and more rounded at the apex, 
the sides regularly curved. The whole insect is more pubescent. The color is ferru- 
ginous, inclining to testaceous, darker than in the common bod-bug, and the head and 
thorax are much clouded with fuscous. In one specimen the legs are spotted at or 
near the joints with this last color. There are also some fuscous spots on the abdo- 
men. The young or pupse have the abdomen much narrower than the perfect insect, 
inclining to oblong. 

C. pipUtrelli: The antennsB of this species are of an intermediate length between 
those of the C. Ieciulariu8 and those of the C columbarius, and the third joint is 
obviously longer than the fourth. The eyes are prominent. The thorax has a mod- 
erately deep excavation in front, and the sides are partially reflexed. The abdomen 
is narrower than in either of the above-named species, and much more attenuated 
posteriorly, the greatest breadth being rather before the middle. The thighs are 
more incrassated. The whole insect is more pubescent, approaching to hispid, and 
lather coarsely punctured. The color is dark ferruginous ochre, glistening with a 
faint metallic or subaeneous hue, not perceptible in any of the otlier species. The 
legs and antennae are a shade paler than the abdomen, and, as well as this last, with- 
out spots. 

Family REDUVIIDuE. 

This family contains a large variety of bugs, the majority of which 
appear to be strictly cainivorons in habit, many of them being of no 
little service in destroying injurious insects. They are provided with 
stout carved beaks; the antennae have the terminal joints smallest; 
the head is cylindrical, the neck usually long and the bodies generally 
slender, while the legs are strong and often armed with spines. Many 
species are capable of inflicting severe wounds, but probably very few 
of them do so except in self defense. One species, however, has been 
so many times recorded as attacking individuals of the human species 
for the purpose of sucking blood for food that it should be mentioned, 
at least, in this connection. 

The Blood-Sucking Cone-nose. 

{Canorhinu8 aanguiauga Lee.) 

This species, sometimes called the "big bed-bug," is distributed 
throughout the southern United States and has been reported as fre- 
quently occurring in beds, attacking the sleepers and sucking their 
blood. The following from the American Entomologist (Vol. I, p. 88) 
sums up its habits: 

While taking his meal, as we are informed, he fairly spraddles himself oat, and 
Mems to enjoy it hugely. In the more southerly parts of Illinois, namely, in Madi- 
son, Jersey, and Union counties, we know of no less than eight specimens having 
been found in heds, and it must also occur as far north as Adams County, for we saw 
itiD a collection of insects made at Quincy and exhibited at the State fair in 1868. 
Kr. Uhler, as he informs us, formerly received a specimen from southern Ohio, near 
Harietta, at which place it was said to be occaBloually io\m,^\xi\^^^) ^\i<WiJ(^ ^saioai^ 
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Mvere inflamtustion by its panotnring. Dr. E. S. Hull, of Alton, III., wa« one 
tells lu, bitt«ii iu three places in the arm by one of these creatDres, aild t'. 
became bo Inflamed in consequence that for three days afterwards he almost I 
nae of it. In the northerly parts of the United States, eo far as we are an 
doea not occnr. Like many of its allies it passes the winter in the perfect stE 
we have ourselves captured it in south lllinoie under loose bark iu Novem: 
oompuiy with its papa (fig. 93, b). 




Fio. in Conarhimu languUtto^: 



b, ftdalt (tma Ami 



All the species of this genus, most of which are iioath Amerioan, fly into boa 
night, according to Bunueister, and live upon the blood of mammals, the pu: 
of their beaks causing great pain. In the larval and pupal states they pre 
sack the juicM of insects; for being wingless iu those states they would ba 
means of reaching the larger animals. The single pupa that we found ondei 
in winter time occurred in a place that was about half a mile troth the nearest 1 
so that at all events it certainly could have had no chance there to euck 1 
blood. 

SUBORDER PARASITA. 

This group includes the suctorial lice, confiaed to mammals; the 
. strictly parasitic insects, being cooflued to their hosts constantlj 
deriving all their nourishment from them. They are wingless, an 
mouth parts consist of a tubular suctorial organ. 

This suborder contains but two families, the first of which, the 
cteuidEe, contains, so far as known, but two species, both of whic 
confined to bats, one in Jamaica and thtt other in China. These d 
properly fall within the province of this paper, and it will not be i 
sary to give them further consideration. 



Family FEDIOXJLID.E. 
(The Suctorial I_iice.) 

This family includes nearly all the species of the suborder an 
that come within the limits of this paper. 

We need only add to the character above given the short ros 
without joint and the tarsi adapted to clasping and holding to hai 



HEUIPTERA. 



165 



The eggs — "nits" — are attached to hairs by a glne-lite aubstanoe, and 
he youDg lice when hatched resemble the adnlts except iu size. As tbe 
intire life of the parasite ia passed upon tbe same animal or on another 
iitimal of the same kind, its range of habit is easily stated. 

But very few of the species are ever found upon any other species of 
anioial than that which they normally iufest, and if so nlways npon 
very nearly related species. Whether this is due 

to differences in the thickness of the skiu,of tem- 
perature, of thesizeof the hair to which they must 

adhere and to which their feet are adapted, or to 

some subtle diflference in the odor or taste peculiar 

to their particolar host which leads them to dis- 
card all others, we are unable to say. 
The mouth partH are necessarily capable of great 

extension in order to reach tbe blood of their 

liosts. Uhler says (Standard Nat. Hist., Vol. II, 

p. 209) : ** A fleshy unjointed rostrum, capable of 

great extension by being rolled iuside out, this 

actiou serving to bring forward a chaplet of barbs 

vbich embed themselves in the skin to give a firm 

hold for the penetrating bristles, arranged as 

cditinous strips iu a long, slender, flexible tube, 

terminated by four very minute lobes, which probe 

to the capillary vessels of a sweat pore. Tbe blood 

bdng once reached a current is maintained by the 

pulsations of the pumping ventricle and the per- 
istaltic movements of the stomach." 
The species infesting man are so nearly related 

to the others that we can not well pass them by 

without notice. 

TgE Cbab Lotisb. 



(Phthiriui ingainaliti Leocli.) 

If we may dejieud upon ancient writers, this / / 
Bpecies has long been a companion of man. Ac- 
cording to Denny it is recorded by Herodotus, and 
according to Piaget was referred to iu the writings showing rostrnm and m. 
of Aristotle. Some of the ancient accounts treat '™'"* '"'*~/?'*!f ™' 
or It as occurring in the most prodigious numbers 
and causing most serious ailments to the infested parties. The disease 
produced gained the name of Pbthiriasis, though doubtless this term 
luB been applied also to the attacks of the other species of parasites 
infestiug man. 

Its attacks are said to be more severe than those of the other forma 
otUce, although it is quite probable that in the worat. «aaei&Y«,v»^^ftA.t}a!b 
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different species have been present, since the conditions favoring the 
increase of one will also favor the others. The reports, especially of 
the earlier writers, have many of them doubtless been subject to great 
exaggeration, for while the normal rate of increase will account for the 
sudden appearance and rapid multiplication of the lice under certain 
ronditions, it is not equal to the marvel- 
ou» stories which are to be met with 
even in some works that lay claim to 
accuracy. 

Tlie crab louse infests particularly the 
pubic regions, but occurs also among the 
stiff hairs under the arms, in the beard, 
and it is said also among the hairs of 
the eyebrows. It does not live in the 
fine hair of the bead. 

species, the body beiug nearly as wide 
as long, while the strong legs spreading ont laterally very greatly 
increase its apparent width and give it the form of a crab in miniature, 
thns winning for it the name of crab louse. It is of a whitish color, 
with a dusky patch on each shoulder, and with the legs slightly tinged 
with reddish, the claws having this color more pronounced. It is neailf 
one-tenth of an inch in length. 

The remedies adopted for the head lonse are applicable to this spe- 
cies, although it is said they are less effectual and mnst be persisted in 
more vigorously. Bed precipitate is probably most frequently used. 

The Head Louse. 

(Pedioulut capitia DeOe«r.) 

This louse has been recognized under one name or another as &r 
back as we have history. While very generally confused with the 
following species, it is probably the one most commonly known, though 
perhaps not the one which has caused the greatest amount of annoy- 
ance or that has occurred in the greatest numbers. The two species 
were uot clearly defined till comparatively recent times. 

Elaborate writings upon the louse were given by SwammerdfUD, 
Leeuwenhoek (IC93), and descriptions of it by Bedi, DeGeer, Linnsens, 
Geoffrey, Burmeister, Leach, and others, besides innumerable brief 
mentions and a goodly number of elaborate memoirs upon its embry- 
ology, etc. In later days, while a most annoying pest, it does not 
appear to have caused such serious results as the body louse or the 
crab lonse. 

It is confined to the fine hair of the head, rarely occurring on othet 
parts of the body. , 

The eggs (nits) are white and glued to the hair at some distance 
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from the head, and are moBt abandaut, we have observed, back of the 
eats. When numeroas tbey form quite conspicuous objects. The 
young, upon hatching from these, resemble the adults, except in sise 
aitd in being lessdistinctl^marked. The proportions of 
the body are also somewhat different, the abdomen being 
smaller than after it has become enlarged by a steady 
diet npon human blood. The full-grown lice are whitish, 
Tith faint, dark markings at the sides of the thorax and 
abdomen. The last segment of the abdomen in the ^ j 
female is bilobed. 

Murray has shown that the different races of man har- 
bor different varieties of this species of louse, the differ- 
ence in the varieties being particularly in color and in the fiq se -Frdtcuiut 
form of the claws. In color they differ from the nearly '"J""" f^**" 
white infesting the Caucasians to the black infesting the "^ ' >- 
African. The claws differ somewhat in proportions, and Murray thinks 
these diftferences constant, but they can at most be considered only as 
varietal differences. 

Bemedies are white precipitate, sulphur ointment, and especially 
cleanliness. 

The Body Louse. 

{Fedic»l>u i'e(fini«i(lt Leach.) 

As with the preceding species, the history of this parasite is lost 
m antiquity, and most of the early accounts failed to indicate any dif- 
ference in the two forms. In the works of DeGeer, Leach, Denny, and 
others they are distinguished and well characterized. 

This form is most common where .opportunities for good sanitation 
ue wanting, as in armies, prisons, and all places where attention to 
bodily cleanliness from choice or necessity is neg- 
lected. 

It is not known to infest animals, though we 
have seen spei^imens that were said to have been 
taken firom cattle. 

Until fully grown there is not much difference 
to be noted in the appearance of this and the pre- 
ceding species, though the markings at the sides 
are less distinct. In the adult form, howevbr, the 
dorsal surface is marked with dark transverse 
bands. 
The insect secretes itself in the folds of the 
tig. m^Ptdiaihu omk- clothing, only penetrating the skin Ahen in want 
' "'' of food. The long, slender snching tube, by 
means of which it reaches the small blood vessels near the surface, is 
sbomi fully extended in figure 94. 
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Tbe eggs are deposited in folds of the clothing, and, according to 
estimates of Leenwenhoek, a single adult female may have a prog^ 
of 5,000 in eight weeks, and he adds that in the heat of sammer 
estimate might be very greatly exceeded. This will readily acco 
for all the authentic reports of sudden and numerous appearances^ 
this pest. 

A ready means of combating this pest is to thoroughly bake 
clothing infested with it, or, to be fully as effectual with less heat, iWm i 
might be accompanied by fumigation with sulphur or tobacco smo 
A repetition of this process two or three times at intervals of a fe 
days, along with strict personal cleanliness, should overcome the mos^:^ 
serious attack. 

Alt described, under the name of Pediculus tahescentiuniy the lous^ 
which he considered as the cause of phthiriasis, but later authorities^ 
consider this as simply the vestimenti present in aggravated numbers. 
Properly speaking, this affection should be termed pediculosis, and the 
term phthiriasis reserved for the attacks of Phthiritis inguinalis. 

Louse of the Ape. 

{Pedioulua conaobrinus Piaget.) 

Closely related to the human lice is a species described by Piaget 
occurring upon the Ateles ape (Ateleft 'pentadactylus). It resembles 
especially the Pediculus capitis, but presents some differences in form of 
head and structure of abdominal appendages which have led this author 
to establish the separate species. It appears to differ less, in general 
appearance, from typical capitis than the varieties of capitis occurriDg 
on different races differ among themselves. 

Though there is considerable difference in the drawings, this is prob- 
ably the same species that is figured by Murray (Economic Entomology, 
p. 389) under the name of Pediculus quadrumanus and said to be taken 
from the Ateles ape. 

Lice Infesting the Monkey. 

{Pedidnua spp.) 

Three species of lice are found upon monkeys, all being generically 
distinct from those infesting other animals. They form the genus Pdi- 
dnus, the most essential character of which is the presence of but three 
joints in the antennse. 

The species are the Pedicinus eurygaster Gervais, which occurs upon I 
the macaques, Macacus nemestrinusy cynomolgusj and radiattLS, accord- 
ing to Piaget, and Macaxius sinicus, according to Giebel; the Pedicinftt 
longiceps Piaget occurring, according to its author, upon the JfacaeM 
cynomolgus and the Semnopithecus pruinosus; and the Pedicinus breineepi 
Piaget infesting the Gercopithecus monas. 
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Afiide from these species of Pedicinns, Gervais deecribes a species of 
Hfimato[iinaB, S. obtusus, from the Semnopitliecus maurua. 

The abond^ce of these vermin upon monkeys can be attested by all 
riaitois of zoological gardens or menageries, and the ready means 
adopted by the hosts for their Babjae:ation are equally familiar — a 
meUiod of destrnction which, by the way, is said to be adopted by 
Duuy tribes of inferior races belonging to the human species. 

Thk Sucking Dog Louse. 
(Hieniak^Mut piK/erui Burm.) 

Althongb the dog has been the closest companion of man among the 
domestic animals from very early times, and consequently this para- 
site in all probability, was well known to keepers of dogs, it was not 
technically described until about the year 1338. 

It does not appear to have been a very numerous or injurioos para- 
site, apparently much less so than the Trichodectet latus infesting the 
same animal, and less annoying than either ticks or 
fleas. Denny says (Monog. Anop. Brit., p. 29): "I 
have foond it upon dogs two or three times, but it 
is by no means of common occurrence." We have 
examined many dogs in questof it, but only a single 
specimen so far has been onr reward. Denny says 
(locoit): *'I also received specimens from the fer- 
ret." It can hardly be inferred, however, that this 
animal is consequently a normal host for tho species, 
as such an instance might occur entirely from acci- 
dent, the louse having been transferred from some 
dog to a ferret associated with it. 

This species is somewhat smaller than the lice p,q. BB.i.Hama(o m„ 
infesting most of the larger mammals, the full-grown pHifemt (author's ii- 
individnals being nearly one-t«ntb of an inch long. '""'f'"'*!. 
It is described generally as of a light-red or ashy flesh color, but evi- 
dently varies as the other si>ecies, according to the condition of the 
body as well as the age of specimens. In preserved specimens these 
colors become Ughter, assuming a yellowish hue, the abdomen, except 
where darkened by the intestine and its contents, appearing a shade 
lighter than the front part of the body. The abdomen is thickly cov- 
ered with fine hairs and minute warty eminences, these latter when 
magnified about 300 diameters appearing like the scales of a Uzard or 
Itsh. 

Specimens from different breeds of dogs do not appear to have been 
noticed as different, although a form described as S. bieolor bv Ln 
may perhaps be found to present race characteristics. ***^ 
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The Louse of the Camel. 

(n(Fmatopinu8 cameH Redi.) 

We follow Giebel and Piaget in admitting this species, altl 
does not appear to have been observed by any modern natural 

Piaget says (Les Pedic., p. 644) : " La figure que donne Eed 
qui ait observe cette esp^ce, se rapproche beaucoup de celle de 

Lice Infesting the Giraffe, Deeb, and Anteloi 

(Hcematopinua spp.) 

Closely related to the lice infesting the other hoofed quadru 
those infesting respectively the giraffe, deer, and antelope, 
oies infesting the giraffe (Camelopardalis giraffa) was desci 
Giebel under the name Hoematopinus brenicomi^; that infes 
deer was first mentioned by Redi and described and named by 
as HiPmatopinus er€i8sicam%8; it is recorded from the red deer 
elapkus). The H<eftMtopinus tibi^iiis Piaget, from Antilopa w 
according to its author, represented by varieties on the Ant 
and the Antilopn sHbcutturosa, and he considers it possible tha 
eerricaprw Lucas, from Antilopa cervicapra^ is also a variety 
same species. 

The SuoKiNa Louse op the Goat. 

{H€rm/atop%mm9 9tenop9%9 Barm.) 

We have no record of this species having been observed in tl 
try, and judging by the references to it in standard works it 
of rather rare occurrence in countries where these animals an 
greater abundance than here. 

The species is not, so far as at present known, transmissib] 
oUier domestic animal, and if ever becoming abundant, will d 
yield to Uie treatment used for the other species, though the 1 
would make some of them more difficult of application. On this 
pyrethrom would seem to be most practicable. 

The Shekp Foot Lousr. 

We would hardly expect to find an entirely new form of Ion 
eommoii a domestic animal as the sheep at this late period of 
gatioa of animal |iarasites. I am able to announce, however. : 
which seems to have entirely escaped observation heretofi»e^ ai 
OTer« lo describe a habit of distribution of the parasite on its ho 
has. so far as I know, no parallel among the related specie 
suctorial loose of the sheep occurs only, as all examinations so 
eate. upon the le^ and feet bek>w whene the long wool is foiui 
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kept Trarm did Dot lutcfa. The d^oiv iri^; 
i and stmctnre. 

The fact that this species is confined to the lower |«irt of thf b 
Joel not occnr on the parts of the Ixxl.v niver>Hl l.v Ions 'v,»,l' is *" "' 
important one, and one which makes it au easy mitler to tn il" ^*'''^ 
U any season of the year. The feet and legs can he wish J !'i' '*"" 
of the effectiye dipprng solntions, or the b1„h.|, iiinv l«Vd,i ! .""'' 
BhaDow vat of the solntion with enough of the soluljoi, 1„ „ ., ' " " 
the body withont wetting the wool, l)ip|,i„, „t sl""ri ■ "'' '" 

and biting lice will destroy these also, «, tlnit if' "■, ",'i '"'"''I'" 

annnal dip is follow«l there shonM be „o tnnible 1V„„, ,|,il"^'„ '' , "" 

.„ f-ifo™, n.p^. u^, 2.20 .„,' :;:l.i':::uz:;7',;,::: " 



/ 



172 INSECTS AFFECTING DOMESTIC ANIMALS. 

Head shorfc, as wide as long, bluntly contracted in front of the antennae, with few 
hairs. Antennse large, annulate with reddish-brown, terminal joint with three m 
fonr bristles. Occiput merging into thorax, with prominent reddish oblique bands 
either side, becoming approximate on the thorax. Thorax wider than long, with 
anterior faint and posterior distinct band not meeting on median line of domun. 
Legs not differing markedly in size, but anterior smallest and posterior largest; ndd* 
die and posterior tibise with very prominent, spoon-shaped process opposed to taiMd 
claw, marked with red-brown bands. 

Abdomen oval, fusiform, thick, rising high above the thorax, spairsely set at base 
with irregularly scattered small hairs, those at margin a little longer and more regu- 
larly placed; spiracles inconspicuous, pleural, not marked by chitinous tubercles; 
brush organs on seventh segment rather small, L-shaped, the bristles on the end veij 
small ; terminal segment set with a cluster of small spines either side, ventrally. 

Male : Broader and flatter than the female. Two brownish lines on posterior ven- 
tral segments, converging to tip of abdomen ; forked genitalia, showing through the 
transparent body wall. 

Eggs attached on hair of lower leg and foot a shoit distance from the skin, of 
about the usual form, rather long, surface shining, minutely punctured. 

Collected at Ames, Iowa, from domestic sheep {Ovia aries). These sheep had been 
recently imported from Canada. The lice did not occur on more than a few animals. 

The Shobt-nosed Ox Louse. 

(HcBniatopinua euryatemua Nitzsch.) 

This is probably the species that has been familiar from early time 
as the louse infesting cattle, though since this species and the followiDg 
one have been generally confused, it is impossible to say which has 
been most common. It was first accurately described by Nitzsch under 
the name of Pediculus euryaiemus in 1818 (Germar's Mag., Vol. Ill; 
p. 305), and has received mention in every important treatise on para- 
sites since that date, as well as innumerable notices under the head of 
animal parasites, cattle lice, etc. As with other species, the disease 
produced has been termed phthiriasis, and as treated by KoUar and 
other writers, it has been recognized as a most serious pest and numer- 
ous remedies tried for its suppression. 

Since it has been very generally confused with the following species, 
we shall give more particular description and show as clearly as possi- 
ble how to distinguish them. The following quotation from Mr. C. W. 
Tenney (in Iowa Homestead for August 18, 1882) will show that this 
difference is not without interest or value as viewed by a practical 
breeder: ^^Then there is a blue slate-colored louse and a larger one of 
the same color that vary somewhat in their habits, and the last men- 
tioned is the hardest to dislodge." Evidently it is the species under 
discussion to which Mr. Tenney refers as the "larger one." It infests 
particularly the neck and shoulders, and these parts are frequently 
worn bare by the efforts of the animal to rid itself of the irritation pro- 
duced by these unwelcome visitors. Still, some cattlemen say that 
these parasites are of no consequence, and that they never pay any 
attention to them. 

The iull-grown females are about one-eighth to one-fifth of an incb 
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long, and ftilly half that in width, while the males are a little smaller 
and proportionately a little narrower. Aside from the difference in 
size tlie sexes differ very decidedly in the markings and structural fea- 
tores upon the under side of the body. The males have a broad black 
stripe running forward from the end of the body to near the middle of 
the abdomen, as shown in figure 100, c. 

The females have no indicatious of this stripe, but the black, broken 
band of the upper side of the terminal segment extends slightly 
around on the under side. The most important character, however, is 
the presence of two little brush-like organs on the next to the last seg- 
ment, as shown in figure 100^ d. 

The head is bluntly rounded in front, nearly as broad as long, and 

with the antennae situated at the sides midway from the posterior to the 

anterior borders ^ behind these are located slight eminences upon which 

may be found the small eyes, which are seen with considerable difficulty. 

M the front of the head may be seen the small rostrum or beak, the 
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f 0. 100. — HiBmatopinut eurystemus: a, female ; b, rostram ; c, ventral surface of the last segments 
of male; d, same of female; e, egg; /, surface of same greatly enlarged (author's illustration). 






end of which is usually at or near the surface, but which is capable of 
extension and retraction. The end of this beak is armed with a double 
row of recurved hooks (see fig. 100, b). The function of these hooks is 
doubtless to fasten the beak firmly into the skin of the host, while the 
true pumping organ must consist, as in the Pediculi, of a slender pierc- 
ing tube, though we can see only slight indicatious of this tube within 
the head, and we have not seen it nor do we find any record of its hav- 
ing been seen fully extended in this species. Professor Barker says 
the rostrum can be pushed out, but his figure shows only the basal 
pcxrtion with the crown of hooks and nothing of the tubular parts 
iDdosed within. 

The thorax is wider than long and widest at the posterior margin 
where it joins the abdomen. The legs project from the side, are long 
and stout, and especially adapted to clasping and clinging to the hair. 
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An extra provisiou for this parpose consists of a doable plate havi 
fine transverse ridges in the basal joint of the tarsus. This stmctonf ^ 
appears to have been first described by Professor Harker ( Agric 
Students' Gazette, Vol. I, p. 162). The abdomen diflPers greatly in fomf '^ 
and size, according to the degree of distention, which accounts for tli0 
discrepancies in the different figures of this species. It may be called 
flask-shax)ed and more or less flattened according to the amonnt of 
matter contained in it. There is a row of horny tubercles along eadi 
side and a row of chitinous plates along each side of the upper sorfaos 
of the abdomen. The spiracles are located in the tubercles at tbe 
sides, and there is one to each of the last six segments, omitting the jci 
terminal one. In color there is some variation, as would be surmised K 
from a comparison of descriptions by different authors. The general t 
color of the head and thorax is a light brown approaching to yellow- i 
ish, with touches of bright chestnut on the head and legs and margins 
of the thorax, also touches of dark brown on these parts, more pa^ s 
ticularly on the dorsal portion of the thorax. The abdomen in fresh 
specimens has a general bluish aspect, not so noticeable in preserved 
specimens, besides its color depends evidently in large degree upoi 
its contents. Denny says "grayish-white or ochraceous gray,^ whiekfe 
would apply well to preserved specimens, but his plate shows it a blae-' 
gray. Harker says brownish gray. It appears to us that the term 
used by Mr. Tenney, blue slate-colored, comes quite as near describiD||[; 
the average appearance as any that we have seen. The tubercles at = 
the side of the abdomen and the chitinous plates are chestnut-colored, p 
while the most of the upper surface of the terminal segment in the 
female and the ventral stripe in the male are black. 

The females deposit their eggs on the hair, attaching them very near 
the skin. Figure 100, e represents one of the eggs, showing its attach- 
ment to the hair and the distance from the root of the hair in the speci- 
men drawn. The adhesive substance evidently invests the egg daring 
oviposition and is touched to the hair, the egg then slightly drawn 
along so as to leave the glue-like mass to form a firm union around the S 
hair and to the egg. The egg is elongate-oval, tapering at the lower ""j 
end, and having a cap-like covering at the upper end. The surface is 
set with very minute points just visible under an inch objective, bat 
showing clearly with a power of 300 diameters. At the surface no con- 
nection is to be seen between different i)oints, but focusing a little below 
the surface brings into view what appear to be minute threads or chan- 
nels running from point to point and giving a reticulate appearance to 
the eggshell. The points can not correspond to the circular bodies rep- 
resented in Denny's figure (E, PI, XXV, Monog, Anop. Brit.), which 
have much more the appearance of protoplasmic granules of the egg 
contents. The shape of the egg in his figure is also entirely different 
from that of the specimen from which our figure is drawn. 

The young louse escapes from the outer or unattached end, whether 
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poshmg off the cap-like portion or by simply pushing through this 
rtioiiy \rliich appears to be thinner than the rest and may be simply 
.'Odbranoas, is not, so far as we know, determined. No marked 
anges, except in size and the development of the chitinons patches^ 
car from hatching to maturity. 

This is one of the most difficult [mrasites to destroy, and once settled 
M>n an animal should receive prompt and thorough treatment. The 
edn reliance of veterinarians seems to be stavesacre, and this can 
lubtless be depended upon to accomplish the desired end. Mr. Teuney 
coniniends the seed of common larkspur steeped, and the animal 
lOroaghly washed with the liquid. He says: *^I have known one 
)p1ication to destroy every insect and egg; two will suffice if done 
loroughly." Of course this and the stavesacre are nearly identical, 
ath plants belonging to the genus Delphinium. Washes of carbolic- 
cid soap or of tobacco infusion are also effectual, but washes of any 
ind are of course illy adapted to use in midwinter, the time when there 
I fireqnently most necessity for treatment. Mercurial ointment, sul- 
ibor, or tobacco smoke, kerosene and lard, or kerosene emulsion, road 
Lust, ashes, etc., may be resorted to, according to the circumstances. 
infested animals should, if possible, be placed apart from the others, 
md much trouble may be saved by this precaution. 

Experiments with fumigation have shown this to be a method avail- 
ri>le when other plans are undesirable, though from the equipment 
necessary, and the fact that it requires some time lu application, it may 
not prove of as general service as the washes. 

The method may be said in brief to consist of a tight box stall just 
large enough to admit the largest animals to be treated, one end having 
a close-fitting door to admit the animal, the opposite end a stanchion 
in which the animal is fastened, and covering the open part of this end, 
and made to fit tightly around the head just in front of the iiorns, is 
a canvas sack open at both ends, the inner one nailed to the stall and 
the outer with a running cord to draw it down to the animars head, thus 
leaving the eyes and nose in open air. An opening at the bottom of 
one side admits the fumigating substance, sulphur or tobacco, the latter 
apparently the most effective. In burning this we used a wire screen 
to spread the tobacco, placing this over a tin trough containing a small 
quantity of alcohol. It should be burned, however, with coals or by 
using a small quantity of kerosene. The time of exposure necessary 
will vary some with the strength of fumes, but 1 to 2 ounces of tobacco 
and exposure of twenty to thirty minutes was found effective. Pyre, 
thrum might be better even than tobacco. 

This species has been said to occur also on horses; but if this is the 
case it must be in rare instances, and there need be little apprehension 
of horses becoming infested with it by transmission from cattle with 
which they may be associated. 
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The Long-nosed Ox Louse. 

(HiBmatopinus vituli Linn.) 

1q counection with the preceding species this loase, as already statedij 
has long been familiar to cattlemen; it has also been known toento-i 
mologists for a considerable time, but its history from the entomolQf 
ical side is not entirely clear. It seems to have been first technical!^ 
described by Liunteus under the name of Pediculus vituli^ which namftl 
has been followed by Fabricius, Berkenhout, Stuart, and Turton, and^ 
with the exception of the change in the generic name, by Steph^ 
Denny, and English and American authors generally. Nitzsch described \ 
it under the name of Pediculus oxyrhynchns^ which name was Latinized f 
by Burmeister to tenuirostris. This designation has been followed bf 
Giebel and Piaget, but why the earlier name of LinnaBus was dropped 
we fail to discover. It seems more proper to retain the name given hj 
LinnsBUS. 

Denny describes and figures the species and says that it has been 
found only on the calf. Giebel also figures and describes it, giving ft 
very characteristic figure, though deficient in some details. Piaget 
admits the species provisionally, but questions it being separable from 
eurysternus from the fact that descriptions have been based only on 
female specimens or on those in which the sex was not distinguished^ 
and he seems to think it probable that immature specimens of euryi' * 
ternuH may have furnished the basis for this form.^ •; 

From material in hand there can be no question whatever as to there 1 
being a distinct form corresponding with the descriptions above cited,* 
and, while there are some details still to be cleared up, we propose tO| 
show as fully as possible the differences. While our material * does no*« 
include any specimen that can be recognized as a male, it does inclade 
enough specimens of the early stages and females of both this species 
and the eurysterntts to entirely set at rest any question as to immatoie 
forms of eurysternus having been described as vituli or tenuirostris. 

In this species the body is about one-eighth of an inch long and not 
more than one- third of that in width (see fig. 101). The head ialong 
and slender, the antennae set near the middle each side; there is but a 
very slight protuberance behind the antennae and no eyes visible. The 
head sets well back into the thorax, forming an acute angle behind; 
the thorax is longer than wide, and has a distinctly visible spiracle 
above the second pair of legs; the abdomen is elongate, without chiti- 

^ Since the preparation of this section and the figures iUnstrating the species I 
have seen the supplement to Piaget's Les Pddiculines and find that he now admito 
this as a good species and gives a figure of the female, without, however, any speciil 
details of structure. 

2 A series of parasites kindly loaned to me by Dr. A. W. Bitting, of Purdue Uni- 
versity, Indiana, contains a set of vituli among which I find a male. It agrees witb 
females in general shape and external characters, except broshes^bat is considenUf 
smaUer. Length, 1.75 mm. ; width, 0.50 mm. 




EEMIPTEIU. 1 77 

oos plates and devoid of any tabercles along the nidcs; tUe tenninal 
egment is also devoid of a black horny band ; the brash-like orgiiii on 
he under side of the abdomen (Bee fig. 101) in slender, while the terminal 
tegmeot is set with namerODB rather long hairs. 

In all of these points ft will be observed there is ii distinct difference 
front eurysternwa. The bmsh-lifce organ on nuder surliice of the abtlo- 
meu, common to the adalt females of related 
species and which is wanting in yoang speci- 
meos of all species, must betaken as distinct 
evidence of the maturity of the specimens* 

If, however, there were any doubt on this 

point a study of the young of eurynternua 

gives equally conclusive testimony. In the 

very youngest earysternus, the chitinous 

tabercles along the sides of the abdomen 

inclosing the spiracles are distinctly to be 

seen, while the bead, though longer proi)or- 

tionately than in adults, is by no means equal 

in length to that of adult viluli. A young 

tituli, found, it is true, associated with euryu- ^ 'ZarAv~\\u^lt"iaai(i^.>' 0^7^x1 

fernus, shows this elongation of the head still ■■I't.inaHiM of niidgnMii uf hbhib. 

more markedly. In color there is little dif- i'l'rt^"|lu[h'or'9 uuirtM'roV'" 

ference in the two fonns, this species having 

rather duller colors upon the head and thorax. The abdomen of young 

specimens, when full of blood, iip^iears dark red, but the bluish-gray 

hue is more prominent in adults. The eggs of this si>ecies have not 

been described, and we have not had the good fortune to discover them. 

The young are even more sleiiihii' than the adults. 
The remedies that are available for the pn^ccding species will prove 

effectual for this, and it is evidently less difficult to subjugate than that 

form. 

The Buffalo Louse. 

{Hfematopxnwa tabereulatua Harm.) 
This species was described by Buruieister (Gen. Ins.) under the name 
otPedieulus tubercvXatus. 

It is described in GiebePs Epizoa, page 46, and described and figured 
by Piaget (Les P^dic, p. G50, pi. 53, fig. 2). It ia compared by Giebel 
^th the hog louse and by Piaget with the H. eiirtjutefnux, which from 
his figure it seems most nearly to resemble. According to Piaget, this 
species ia probably identical with the Pediculiis {Ii.) pkthiriopsis of 
Gervais {Apt^res, HI, 306) from the Bos ca/er and with the PerHculus 
{S.) huffali of DeGeer (Mem., VII, 68), in which case the name given 
byDeGeer should be adopted for the species, Rudow (Zeits. f. d. ges. 
Naturw., XXXIV, 167) describes a species under the name of Hamato- 
finiM punctatiu, from the Bos grunniens, which possibly will be found 
mbrable to this same species, 
4653— No. & 12 
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Whether the same species occurs ou oar American bison is no 
known, but the unfortunate extermination of this animal renders tli< 
question, from a practical standpoint, of little importance. Lncas 
describes and figures the species in the Annales de la Society EDtom. 
de France (1852, ser. 2, tom. X, p. 531, pi. 11, No. II), referring it to the 
species described by Burmeister in 1838 in the '^Genera Insectorum.^ 
Specimens, he says, occurred in immense numbers on a Bos bubalus in 
the Museum of Natural History. 

The Hoa Louse. 

^ {HcemaU>pinu8 urius Nitzsch.) 

Occasionally this species appears in formidable numbers, since we 
often hear of swine badly affected with lice, and no other species is 
known to attack this animal. 

Giebel credits this species to Moufet, citing the Theatram Insector 
(1634, 266), while Piaget states that it is cited by Moufet ou the aathor- 
ity of Albertus (IV, C. 205), which would carry its recognition back tx: 
the thirteenth century. Linnaeus described it under the name of Ped 
iculus suisj which name has been most commonly followed, but Nitzscl 
revived the name of uritis and this name has been followed by Giebe 
and Piaget. Along with other parasites it received frequent mentioi 
by both early and modern writers. Denny speaks of it as rare in Eng 
laud, but common in Ireland. He says (Monog. Anop. Brit., p. 35): 

This species is found iu great numbers on swine, but it does not appear so general! 
spread as might be expected from the dirty habits of the animals. It most freqnentl 
occurs ou those fresh imported from the sister isle. It was many months before 
could obtain a single example. I had applied to both farmers and pig butchens 
neither of whom seemed to approve of the idea which I had conceived, that of thoi 
pigs being lousy, but referred me to those of the Emerald Isle as being sure * 
gratify my wishes (forgetting, I suspect, that the Irish pigs come to this market t^ 
meet English buyers). I accordingly visited a colony just arrived, where I moe 
certainly met with a ready supply ; but here they were confined almost entirely t< 
lean animals, and wherever I found a pig fat or healthy no game were to be seen. 

Most stock breeders have probably seen instances of its abundance, 
and from the frequent mention of it in the agricultural papers it would 
seem to be quite common throughout the country, and while, perhaps, 
less generally distributed than the ox louse, to multiply sometimes so 
as to cause much more apparent damage to its host. The fact that 
they are more commonly found on poor or runty animals should not be 
taken as evidence that they have a preference for such animals, hut 
rather that the animals upon which they have multiplied rapidly have, 
in consequence, become emaciated and unhealthy. That they do not 
increase more rapidly and become a much greater nuisance may beio 
part because the majority of hogs are sold and slaughtered at a company 
tively early age, and with each one slaughtered must perish the para- 
sites which have been supported by it, unless, perchance^ an oQC99ion9l 
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38cape the scalding troagli aud sa(weed in finding another host. 
lie vast namber of hogs shipped to market and slanghtered at the 
t packing housea, none can beqaeath the insects they have nnrtnred 
,eir followers. The amount of injury and the consequent need of 
aationary measures are therefore niach less for this species than 
oaoy others. 

lis is one uf the largest species of the family, full grown individuals 
soriug a fourth of an inch or more in length. It is of a gray color, 
I the margins of the head and thorax and most of the abdomeu 
;. The head is quite long, the sides nearly parallel, with strong 
Liences just back of the anteniiie, which are set on the sides of the 
i, midway from rostrum to occiput; the legs are lighter, with dark 
(Ib at the joints; the spiracles are inclosed by a black cliitinous 




inence, and there is a broad black band on the lust segment, broken 
ir the middle. (See fig. 102.) 

lie male has the abdomen marked beneath with a large black area 
ending forward from the end of the terminal segment, so as to occupy 
central portion of the last three segments. 

liere is a cnrious provision in the feet for strengtheiiiug the hold 
II the hair, which does not seem to have been hitherto described, 
insists of a circular pad-like organ or disk in the outer portion of 
tibia, which is received in a conical cavity in the end of the tibia, 
which cau be forced out so as to press upon the hair held between 
clftwof the tarsus »nd the end of the tibia. Oifli\iaT\\^,aQi^'w«g9. 
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in the dead specimens, this is withdrawn so as to appear simply as th^ 
part of the end of the tibia, and the spines located on its margin appeaCtg 
to belong to the tibial rim, but if examined with sufficient magnifi< 
when the louse is alive it is easy to observe the extrusion of the 

Whether similar organs exist in related species is yet undetei 
but it seems quite probable that they should, since in the specinu 
examined microscopically we have usually to deal with dead and pi 
served individuals in which this structure would almost cer 
escape notice. 

The eggs are one millimeter and a half in length (0.06 inch) by thiod',:.,^ 
fourths of a millimeter iu width (0.03 inch). They are light yellower .!" 
dusky whitish in color, and taper slightly to the point of attachm^J 
The circular lid-like portion is large, occupying nearly all the sarfiutf.. 
of the free end of the egg. They are attached usually near the base of . 
the hairs. 

On account of the thinness of the hair the application of remedies^ 
where necessary, is quite easy. Washes of tobacco water or dilute- 
carbolic acid, and the application of kerosene in lard, or kerosenei^ 
emulsion by means of a force pump, sulphur, ointment, etc., are recon-j^ 
mended. The application of fine dust may be provided for natoralh 
by allowing the hogs a chance to roll in a roadway or any plaei ^^ 
well supplied with fine dust. Where this is impracticable the diisL " 
ashes, or powdered charcoal may be applied directly to the neck 
back of the infested animal. The species is not known to attack bm) 
other of the domestic animals, and hence no precautionary measures il 
this direction are necessary. 

The Sucking Hobse Louse. 

(Hcematopinus asini hinn. =macrocephalu8 Barm.) 

Notwithstanding the probable frequent occurrence of this species, we 

liave as yet failed to meet with it in any abundanoei 
The biting lice from horses have been secured it 
great numbers, but we have searched in vain fx 
this one, and but few have come to hand. 

It is figured by Redi (Exp., PL XXII, fig. 1), 

and was described by Linnaeus under the name d 

Pediculus asini; presumably his specimens were 

taken from the ass. Later Burmeister described 

specimens from the horse under the name of Pedi- ; 

cultis macrocephalus. Denny retains the name 

r ^ __ ^ given by Linnaeus and states that it is common 

^mj^/^ upon the ass, and that he also had specimens from 

^''^ the horse, from which circumstance he suspec 

Burmeister's macrocephaltts to be the same Gi 
bel and Piaget both follow the name of Burmrifr, 
ter, and Piaget separates as a variety the form occurring on the a8% 
and gives it the name of color ata, ■ 




Fig. 103. — Hcematopinu^ 
asini (from Comstock). 
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It seems hardly probable that it occars in this country in suificient 
lumbers to cause much trouble on horses. Possibly examination of 
Dules^ asses, or donkeys would show greater abundance from the fact 
hat horses in general are more carefully groomed than their somewhat 
lespised relatives. The size is about the same as that of the ox louse, 
mi it differs very decidedly in the form of the head, which is long, 
lender, and the sides of the head nearly parallel, as shown in the figure 
fig. 103), taken from Comstock's Introduction to Entomology. 

Careful grooming may be looked upon as at least favorable to the 
ednction of numbers in this species. In case they become too minierons, 
;he application of a little kerosene to the card or currycomb used in 
^rooming the animals will be found of value. Where more vigorous 
xeatment is necessary, the measures recommended for the ox louse may 
3e adopted. 

Sucking Lice of Rodents. 

(Haimatopinus spp). 

Belonging to the same genus of suctorial lice as those previously 
mentioned, we have a number of species common to the smaller mani- 
mals, particularly those of the group of gnawing mammals, theRodeutia. 

These smaller mammals, though perhaps never strictly domesticated, 
save the rabbit, are very often kept in a semidomesticated state, either 
as x>6ts in zoological gardens, or, in case of rats and mice, quite involun- 
tarily because of our inability to entirely rid ourselves of them. A few 
Botes on the lice infesting them will therefore be of interest here. It is 
desirable to be able to identify them in case of their accidental occur- 
rence on other mammals, and thus be able to determine whether, in 
such cases, we have to deal with a species likely to prove troublesome. 

Louse of the Eat. 

The common rat {Mils decumamut) supports a species, Hcvmatopinus 
^nulosuSj which, with its host, must be distributed over most of the 
'World. It ha« been taken at Ames, Iowa, though in small numbers, and 
it seems to be rather scarce. 

It is a small species of a light-yellow color, the head projecting very 
little in front of the antennae and the thorax very short. The mice are 
said to harbor a distinct species, but there seems to be some doubt as 
to its being a genuine species. 

Louse of the Field Mouse. 

(HfPmatopinua acanthopua Rurm.) 

Apparently common on our species of Arvicola, and does not appear 
to vary in any imiK>rtant particular from the descriptions of European 
specimens. 

It has been taken at Ames from a species of Arvicola. It resembles 
the preceding in color and form, but is somewhat larger. The sternal 
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I)late is kite-shaped, the anterior and posterior angles acute, thelat^ 

angles rounded. The body is quite eloi}g0 
the posterior legs much larger than theaiE 
rior or middle ones. (Fig. 104.) 

The egg in this species, unlike those of other for: 
we liave met, is attached to a handle of hairs inste 
of to one, onr specimen thus having attachment 
four hairs, as shown in fig. 104. This would seem 
be Jiu excelleut provision where the hair is so fine 
in these animals. 

The egg is elongate oval, broad, and somewhat trn 
cate at the attached end ; the surface is rougbcuf 
rugulose, or foveolate, appearing squamous in plac 
and in section showing rounded pits on the snrfat 
the investing substance at base is slightly corrugat< 
(See fig. 104, e.) 

The larva is much shorter and thicker in prop 
tion than the adult, the spiny hairs of the ab<lon] 
wanting, but with one or two long, slender hairs < 
tending back from the terminal portion. 




Fio. 104. — Jleematop-lnvg acantho- 
pus: a, dorsal view ; b, head ; c, 
sternal plate ; </, ])osterii>r leg ; f, 
^SS — <^11 enlarged (author's illus- 
tration). 



Louse of the Rabbit and Hare. 

{H<Pmatopinu8 rentricosus Denny.) 

In this chapter, first published in Bulletin 7, it was stated th 
the rabbit louse had not been observed in this country; but short 
after specimens were received from Mr. A. Hassall, of Baltimore, anc 
have since taken the species on the prairie hare {Leptts campestri 
and it most likely occurs on the various species of rabbits native 
America. 

It is a thick-bodied species, the abdomen almost globular, the le 
quite short. It is not known from any other animals. 



Louse of the Flying Squirrel. 

( Hwmatopinua sciuropteri Osb.) 

Body Blender, light yellow, head as broad as long, expanding laterally at the p 
terior border above and with an acute angle behind ; beneath triangular and runni 
back to a sharp angle between the anterior legs, the front projecting very sligh 
beyond the antenna), very slightly convex, the rostrum located back of the anter 
border; the trophi plainly visible, passing back into the prothorax ; the anteni 
very large and strong, first joint much the largest, occupying in its attachment b< 
the lateral margin of the head; second jointordinary, third joint very short, butt 
anterior portion extending to more than usual length and appearing like a procc 
and bearing a stiff hair and two or three tooth-like spines; thefonrth joint attachi 
a])]>arently very near the base of the third on posterior side and of usnal length; tl 
fifth joint short, the terminal pit with two or three short hairs; the postero-later 
angles of the head armed with a long, stiff hair. 

Thorax widening from before backward, longer than its greatest width, later 
borders irregular, the posterior border concave; the sternal plate is very larg 
emargiaate in front and a large emargination corresponding to each leg, deep 
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"* ""■ ■ . i„ the form of the head 

„d the ''•■""f^ ° f„n moBt of the 
tere very aeoiu ' ^ ^^^^ j, readily distlngulBhed by these char. 

' """""T.S^ to the form of the Bt.r..al plate. 

actera, as »»»" J q^^ Bpecimen male and one egg taken 

Wyri y from different Bpecimeiib of tlie iiying 
T i^ squirrel, Beiur&pterm volwella^ but iin- 
donbtedly belonging to tLe name si>ecioH. 

Collected at Ames, lowu; also repre- 
sented in the Barnett collection of tbe 
Boston Society of Natural History from 
the sfuue host^ 

Louse uf thb Fox Squibhbl. 

{Ha-mato^K* OBtennotiM <J«b.) 

Bodj loDK anil Rlender, tlie ulMlomnti |troiH>r- 
tiooat«l}' large. 

FemaU.—'RttA narruw flDd ruuiided in front, 

wideoiog dMidedJy liebini] tlu» aotetiDii:, deeiily 

hollowed beneath the Jateral margin, tbe ^xNitera- 

itnl lateral margin xubacatc, Iwaring a iiliort Mpine- 

^_J«^ ''^"} like bair and a lonj; BtifT bair, the jioet«rior border 

with an acot« angle behind; beneath brfiadly 

keeled, kerl behind narrow, Kipamling in front 

^ bead. Itetwean the antennic. Antenna? vary different from other uem- 

i; the fi™t joint large with a abort proceM mi tbe iKMtoriar 

_ ftstp inwardly cnrvwi tonth; other JoiiitH urdiiiaiy, deeood Joint 

IiM»i i^rt. •miittfi behind, atemal plat« oval*, btuwlMX \& fstnV^HV 
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as withullled fonua, the posterior pair strongest. Abdomen long.lnteral auglti 
(luoed, bearing a short spine or tooth, a short stiff hair and a luug hair; a t 
bain on Uternl angles of tbu eighth segment. Egg elongate nvat«, surface bd 
throughout except at the uap, which is strongly convex and has a row of pe: 
tions near the attachment to the body uf the shell. 

Length, 1.55 and 1.65; head. 0.35; thorax, 0,13; abdomen, 1.20; antennffi, 0.2( 
Width, 0.50; heail,0.20; tliorai, 0.22; abdomen, 0..W mm. 

Egg: I,*ngth, 0.73; width, 0.28 ram. 

This H|>ecie8 is iit once diBtinguiabed from all others known b; 
peculiar structure of tlie anteuuEe, uo other species described pos 
iug the process aud curved tooth of the basal joiut. lu form of 
it approaches acanlhoptts, but is larger thau that specieu and haj 
sternal plate of dift'ereut form. The egg is louger, more attenuate 
the base, and devoid of the surface markings characteristic of 
species. Oollecte^l from a fox squirrel, Sciurtia cinereus var. ludovicU 
at Ames, Iowa. 

Louse of the Geay Squirrel. 

(Ilismatopiniii monlaaua n. sp.) 

projecting well in front ofantennie; antenns strong, 
joint withont hooked tooth, a bristle at each 
liebind. Sternal plate very broad in front, coutr 
behind for half its length, almost fnugifonu. 
domen broail ; hairs long, those on doiBiim sli; 
irregular, mostly longer than length of seip 
those at lateral angles longer. Length, 1.' 
1.50 mm. 

On Western (iray Squirrel, Fort Col 
Colo. (ISaker). 

I have still another form sent me bj 
A. Hassall, of Baltimore, which seem 
differ from both this and the antennatus 
to approach the iyriocephalut of Eur 
but I have not been able to satisfy ni; 
with regard to its relationship. 




Louse of the ■ White pooteb Mouse. 



{Hirmatopiaa 



fnmgdi* Oiiborn.) 



Body elongate, general color golden yellow. 

Fcmal<.— -Head siibi)uadrate. ronnded in front, a roucavity forthe rostrom, obt 
angulaleduu the posterior border; antenn^i' set near the front; Hnit joint large, h 
second longest, the rest nearly equal; fourth with a small tooth on the posi 
border, terminal pit with several short hairs. Thorax shorter thun the head, s 
sternal plate cuneiform, obtusely angular, irregularly or obliquely truucato in 
and sharply pointeil behind ; anterior logs small and weak, the middle ones \ 
what larger, the posterior pair much the largest, flattened; ti-rminal joint of t 
very broad and enrvetl, opposing basal Joint of tarsus and meeting tibial sp 
■nch manner that the throe form almost a romplntc cylinder; abdranenoval 
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:wilr »t with ohort spiny hairs, one or two long hftiw at Uteral auglea of 

seveoth segineola. 

lore slender, head longer and taporiDg sumeTrhat 
le front. (See fig.'lOB.) 

1 Been in the body of adnlt female Bpecimeo, U 
jval. 
0.75 to 0.90; head, 0.13 to 0.16; tborai, 0.10; 

0.50 to 0.80 mm. Width, 0,28 to 0.33; head, 0.10; 

13 to 0.15; ahdomen, 0.28 to 0.33 mm. 
ipecies approaches the acanthopvs, resem- 
in tbe form of the sternal plate, the cbar- 
the legs, aud the general form of the body. 
3, however, in havinp tbe sternal plate less 
<1 posteriorly, more obtuse, or even truii- 

front; more decidedly still in the form of 
d which is longer and less excavated for 
irtioD of tbe antennfe. It is also smaller, 

egg, if we may judge by what we can see ["iJltr^toSJ" '""'""' 

the walls of the female, is more elongated. 

been collected from tbe white-footed or deer mouse {Ilenperomys 
) at Ames, Iowa. 

Louse op the Geound Sqxtireels and Chipmunk. 

(Hiemaiopinui luiuralii Osborn.) 

lort, broad; color, golden yellow. 

v:i), ronnded and deflected in front; a large cbUinouH ring inoloaing the 
lie roatriim; a very distinct traDBTerse sntaie behind the antenniii; aide* 
slightly convex; lateral angles obtuse, without hairs; 
posterior aiiglt< acute, and parsing well baitk upon the 
tboriix ; anteniiui simple, located autorinr to the miilille 
of tbe sides ; Joints nearly equal in niti:. Thorax short, 
convex at sidcH, wideHt behind, sternal plate nearly 
rirciilar, Hurface rongbened; anterior and middle lugs 
slender and nearly equal in size; claws slender iinil 
sharp; posterior legs very thick, claw strong and broad. 
Abdomen short, ovate, broadest ni'ar the IVont, sutiiros 
iueonspicnons, hairs long; some of those on sides and 
posteriorly very long. Males and females are very 
similar, anil distinguishable only by genital armature 

Length, 0.75 to O.KO; head, 0.2T; thorax, 0.13; ubdo. 
men, 0.45 to 0.18 mm. Width, 0..t.'i to 0.40; head, 0.13; 
thorax, 0.18; abdomen, 0..').'i to 0.40 mm. 




.lalu ; d, pOBlorior leg i 
1^ iwgloenU. iobIh— 
jed(a5thor'illl>ni™- 



This species is particularly well marked by 
eral form of tlic^body and especially by the coDspiciious trans 
uture hack of the antennae. It differs further from most of 
«ie8 in the genus in having both the anterior and middle leg* 
■ and of nearly the same size, while the posterior legs alone ai"* 
ily modified as clasping organs. 
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Although we have not seen Middendorf's description and figure of £ 
kevittsculus from Spermophilm eversmanni^ there can be scarcely a possi- 
bility of this being identical with it, since this difi'ers in almost eveiy 
particular as compared with the diagnoses of that species given bj 
Giebel and by Piaget. We therefore describe it without hesitation as a 
new species. 

It has been found plentiful on Spermophiltis franJclini and 8, ISUm- 
atU8 at Ames, Iowa. An immature specimen from Tamias striatus pre- 
sents the characters of the species so plainly that there can be httle 
doubt that it is identical. 

Hcematopinii8 erraticus n. sp. 

Approaches Hfematopinus heaperomydis. Abdomen broad, middle and hind legs I 
larger than front. Sternal plate circular incised at sides behind and prodaced 
medially. Head nearly as broad as long, rostrum slightly produced. AnteniUB 
large, first joint thick, second longest. Fore legs rather small, middle legs consid- 
erably larger, hind legs largest. All tibia) widened, front tarsal claw sharp, ' 
middle and hind claws broad, flat. Sternal plate rather wide, circular in fronts . 
slightly sinuate at sides, excised behind for insertion of posterior coxsb. Median 
portion produced, subtruncate, reaching about halfway between hind coxse. Abdo- 
men broad, lateral margins rather broadly corneous, disk with stiff hairs. 

From " Larus bonapartii" in the Burnett collection. This reference 
seems very doubtful as the actual host of the species, and I suspect 
that it was taken from the gull after contact with some other animal 
in a game bag or otherwise. It seefns to come most nearly to the type 
infesting rodents and family Muridfc, and I would predict that the 
species will be found on some mammal, probably a rodent. If actually 
parasitic on Larus it is a remarkable exception to the rule for Pedicu- 
lid?B and should be regarded, I think, as a form, but recently estab- 
lished on an avian host and derived from a mammal-infesting species.* 

A REMARKABLE PEDICULID PARASITE OP THE MOLE. 

While these pages have been passing through the press, I bave 
encountered upon a mole, Scalops argentatus. collected at Ames, Iowa, a 
very peculiar species of pediculid, and in order to bring it to notice 
in connection with the other species described here, I give a brief diag- 
nosis of its distinctive features. It differs so decidedly from typical 
species of HcTmatopinus in characters given generic value that it will 
have to be placed in a new genus or else form a subgenus and the 
characters of Haimatopinus be enlarged. I will call it Euhaematopinus 
nov. gen. 

Antenna) throe-jointed; posterior pair of legs greatly modified and bearing oiitl» 
femora and tibia) stalked, disc-shaped ai)pendages, projecting at right angles froift 
these parts. i 

' After the above paragraph was written I found slides of the same species ft<W 
f*t(rom\j8 voluceUaj whore it was mounted with one female specimen of JJ. »oinropWi 
ttiid also specimeaa from Arvicola pennsylvanica and Sciurus atriatus. 



HEHIPTEBA. 



Bmhttmalopinua abnormii 



. ap. 



Head uesrly twice as loog u broaU, the onteriur portion narrowing to a, blant 
oimt and tbe poaterior portion scarcely louger tlian wide— Dearly c|uadratt!, Bli>;htly 
larroiving behind. Anteiinie three-jointed, the first joint large, nrticnUte with 
interior hsif of head; second and third joints equal in tilze; the third as long as 
iist aad neatl; twice as long as second, and having on its apical end a slight con. 
itriction, which in some specimens appears almost like an indistinct joint. 

Thorax wider than long, broadened behind ; sterual platit loiindeil in front, eicised 
ilightly at aides and produced behind into a strong spur, ending lu a sharp point, 
which rests between the bind pair of coxie. Anterior and niiddle legs of the nsiial 
type; the middle atrifle larger than the front; the posterior pair greatly tnodiiieil, 
■hortened, thickened, and incurved apparently incapable of being fully extended 
and hidden from above by the margin of the abdomen, so that the iusi-ct appi'ors to 
have but fonr legs instead of six. The femur and tibia are each provided witli a 
stalked appendage which exleads at right augles from the exterior margin unci cou- 
Msle of a short stalk bearing a flattened, circalar, disc-like structnre. These discs 
may evidently be opposed to the abdomen or to the tibiie of middle legs and serve 
M clasping organs. 

Body much deprcased, sides of abdomen snhparallel. Length 1.40 mm., width of 
aMoDMn 0.65 mm. 

Samalopinoidet Osliom. 

Antenoffi composed of tfaree joints, terminal joint deeply excavated 
on the iMwterior side; abdoninal Regmenta at lateral margins broadly 
chitauoaB, with a stroDg tubercle and a aeraivircular plate above and 
below lapping over the chitinons portion of the succeeding uegmeiit. 

SucKiNQ Louse of the Pocket Gophbe. 



[HoMalopinoidei iqiian 



nOsb.) 



Head small, lunger 



Body oblong, broadly flattened; general color, dark yellot 
ttun broad, narrowly rounded in fWint, widening 
iMhind the autennie; lateral angles rounded, pos- 
lerioT margin acutely pointed beneath, t 
Urge hairs set between the bases of the a 
uid directed ontward; anCennie composeil of but 
three Joints, these being nearly equal in size, the 
Ant short, stent; the third longest and with a 
d«ep excavation on the posterior siile. Thorax 
■msll, broader than long, margin irregular, sternal 
piste obtusely angled in front; lateral margins 
ptrsUe], passing by obtuse angles into an acutely 
U|lBd posterior extremity ; immediately back of 

Iht sternal plate are two irregularly triangular 

chitLDouB plates, occupying the region of the meta- 

thorai and extending each stile so tliat their bases 

nub to the bases of the coxtn. Anterior and 

■idiUe legs of nearly the same size; hind legs 

l*i)tBr, stouter, and better fitted for clasping. 

Abdomen large, oblong or elliptical, broadening 

'oi rapidly at base and teraiiuating abruptly ; 

htanl margins of segments broadly chitinons, a 
•toog tnlmrcle directed posteriorly and a semicircular plate abi>ve and below lap- 
over the chitinons portion of tbe8ncceedingaegmHnl,BV\vac\vi\oQ.a.\BA.a.t'n»ANve. 
1 "f litersj miuyiii ,' luedian portion men lb ranous, appearing n\'u\HVA^ Bk\i\«.in"\\a- "S"vi» 




let!! /. b 
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satures of the segments faintly indicated, a few long hidrs scattered over the me* 
portion of the dorsal surface, two hairs on each lateral tabercle, these lunch e 
gated on segments 6 and 7 ; the eighth with a tuft of hairs. 

Length, 1.20; head, 0.27; thorax, 0.13; abdomen, 0.87; antennae, 0.10 mm. Wid 
0.50; head, 0.13; thorax, 0.20; abdomen, 0.50 mm. 

j This species departs so remarkably froui others of the group tha 
seems necessary to erect for it a new genns. The most import; 
characters and those which seem of generic value are the three-join 
antennae and the semicircular plates on margins of the abdomen. ^- 
sternal structure is also different. In general aspect, however 
approaches the genus Haematopinus. 

Two specimens, both females, collected from the x)ocket or poucl 
gopher, Oeomys bursariua^ at Ames, Iowa. 

The Elephant Louse. 

(Hcematomyzus probo8eid€U8 Piaget.) 

This louse, infesting the elephant, is about as exceptional in its i 
as the animal which harbors it. It appears to be of quite rec 

notice, though it is. not unlikely that it has b 
known in countries where the elephant has b 
domesticated for an indefinite length of time. 
It was described by Piaget (Tijdschr. voor E 
2d series, lY, 254) in 1869, under the nam( 
Scematomyzus elephantis. The same author, h 
ever, in his elaborate monograph, Le8 FSdicuU 
changes the name to H, probosoidem. This lo 
¥iQ.ni.-H(gmatomyzug diftcrs from the others of the family in ha\' 
probo»eideuM - oixi&rged ^ glendcr prolougcd snout extending in froni 

(after Murray). ,. . _ ___ ^ ■■ . i ^ j^i l. 

the head. The antennsB are located at the b 
of this snout, and, according to Murray, are lenticular in form. 
Piaget's figure, however, they appear of nearly equal thickness. " C< 
reddish, madder brown, smooth, shining, impunctate^ (Murray). 

The Louse of the Habbob Seal; 

{Echinophthirius 8eto8U8 Lucas.) 

This louse was collected in considerable numbers from a seal in 
aquarium at New York last year (1895). Specimens forwarded to 
by Professor Bean were accompanied by the statement that they ^ 
infesting the harbor seals there and it was feared they would pi 
troublesome. Later it was stated that they almost entirely disappes 
during the molting of the animals. 

The species is distinguished by having the body covered with nui 
ous small spines, and the antennae are but four jointed. 




CHAPTER V. 



Bird lace. 

This group embraces all tbe biting lice infesting birds and mammaK 
They are very distinct, indeed, from the preceding gn>up, althongh fre- 
qaently placed with them ander such unnatural divisions as Anoplura, 
Pediculines, etc. 

Their bodies are usually hard and horny and much tlatteneil. They 
)08sess niandibulate mouth parts adapted to cutting and biting the 
lairs, feathers, epidermal scales, or excretions on the Ixxlies of their 
losts. They are said also to have a suctorial organ by means of which 
hey may at times draw blood from the host animal. The mandibles 
,re situated in most forms underneath the head and near the centerj 
he clypeus projecting and forming the most anterior portion of the 
lead. The labrum is present and the maxillary palpi are prominent in 
k t)art of the group. The eyes when visible are located back of the 
intennsB. The antennae are five-jointed except in Trichodectes. The 
borax is generally narrow and frequently but two divisions are ajipar- 
mt. The legs are adapted to clasping (Philopteridic) or to running 
Liotheidse), the tarsi in the first case being short and fitted for folding 
against the tibiae, and in the second case being long, well lulapted to 
ranniug, and provided with two inlaws. The members of the first divi- 
sion occur on both mammals and birds, those of the second, except 
Gyropus, are limited to birds. Wings are entirely wanting, and the 
abdomen contains nine or ten segments and is usually oval in shape. 

In life history this group agrees with the preceding. The eggs are 
glued to the hairs or feathers of the host animal and open with a <*Jr- 
cnlar cap or lid at the free end. The larva3 are less flattened, shorter 
in proportion, and without the hardened parts common to the adults 
covering a part or all of the surface. The length of life and rapidity 
of multiplication has not been determined for any 8i)ecieH so far as we 
know, and the habits of the insects make any such deterniinaticm a 
matter of great diflficulty. 

While it is, of course, very desirable that a more complete knowl- 
edge of the life history of the species be secured, it may b<5 considered 
as already established that all the species, with no known exception, 
pass their transformations on the body of the io^\, a\\(V W\vsX>^ xslvX^'*^ 
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the mites, they may be attacked with, the assurance that eggs and 
newly-hatched young are not developing in some out-of-the-way corner. 

Moreover, the observations made on the length of time required for 
the hatching of the egg» indicate that they require a number of days 
at least, so that in repetition of treatments intended to kill individ- 
uals hatehed since a former treatment a period of ten days to two 
weeks may be counted on as probably short enough. 

Even were we able to keep the eggs under suitable conditions and 
determine its exact period of incubation for all the species, we would 
not know that this would hold for all times of the year, nor could we ■ 
assume results as to the number of eggs laid by one female and len^h • 
of life of the mature louse to be uniform under all conditions. For ; 
practical purposes, therefore, it will be best to work on the facts already I 
known, using, where possible, measures that will destroy eggs attached !' 
to hairs or feathers as well as the lice, and to discriminate between the \i 
lice and the mites or ticks which breed away from the fowls, and must 
therefore be fought with a little different principle in mind, though 
often the same measures may be adopted for both. 

It should always be borne in mind that lice must grow from eggs 
laid by the adult louse, and can never originate from filth or other 
matter. Chickens hatched in an incubator should be absolutely free 
from lice and remain so until brought in contact with a lousy hen (S 
put in a lousy house. 

The efltect of these lice may be less important Jihan the suctorial lice 
or the sucking ticks or mites; but judging from the serious results fol- 
lowing the efforts of the animals to rid themselves, and from the known 
irritation due to anything crawling among the hairs or feathers, it can 
not be doubted that they cause much annoyance and inconvenience to 
the creatures that become their involuntary supporters. 

A writer in the Poultry World gives the following statement as to j 
the symptoms of lice in fowls : ' 

Bowel diuease in Buminer is a sign of lice; the sleepy disease, in which the chickft 
are sleepy or drowsy, is a sign ; refusal to eat ; puny-looking body and slow growthj 
sudden deaths ; gradual wasting away; constant crying; loss of feathers on the head, 
and other symptoms that appear surprising or remarkable. Even in the cleanest o^ 
houses, when not a sign of lice can be seen, look on the chick for the large lice. Not 
only on the chicks, but the large body lice are nearly always on the adults. A chick 
will never got lousy unless the old fowls are near, and that is why brooder chicks 
grow faster than those under hens. The large lice will kill ducks snddenly. They" 
kill nearly all the young turkeys that die. Whenever you notice a sick fowl dnst* 
ing itself look for lice. No doubt a majority of our readers fully understand lioi^ 
to got rid of lice, but the fact is that they will not believe that lice are presentir 
and ascribe the results of the work of lice to some disease, thus doctoring the bird* 
unnecessarily. First, we wish to say that while you may easily discover myriad* ^ 
of little rod mites in the poultry house, yet the real enemy is the large gray bod^ ^ 
louse which works on the heads, necks, and vents, and which never leaves the bfrd*» 
To find this louse a very close search must be made, as he lurks down on the skin,^"^ 
the base of the feathers, and hides from view. A single one of these voracioQB WW'S 
lows on the head or throat of a young chick will sometimes cause the chick to dro4^'^ 
and die. 
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[r. B. W. Parker, in Poultry World, gives a good idea of how indif- 
5iit one may be. He says : 

I Jaly and August especially (but at all times of the year) lice abound more than at 
otber time, and chicks will become infested with them unless great care is taken, 
[ly persous wonder why their young chicks droop and die, mope around for a week 
iwo, all the time getting thinner and weaker, finally become unable to stand, and 
— tbese persous claiming all the time that ** lice is not the cause of it" because 
ly bave searched under the wing for the red or yellow louse, ou tl'e head for the 
ge bead louse, and in fact have looked them from top to bottom for parasites and 
(re found, none. I wonder if they have ever looked on the throat, or at the side 
low tbe ears, for the large head louse. I wonder if it entered into the brain of such 
seders that the head louse could destroy the life of chicks from two to six weeks 
L by sacking the lifeblood from the throat and under the head. If it has not, I 
Q t'ell them that such is the case, and I say without fear of contradiction that when 
e chick appears weak, growing weaker and thinner, the skin seems to shrink upon 
e body, and there is a slimy discharge from the body, and when the chick eats it 
osually with difficulty, and as the%apposed disease advances it seems almost 
ipossible for the chick to swallow, finally refusing to eat; when any or all of these 
mptoms appear then examine the underpart of the head and the throat and at 
le sides for the head louse, and nine times out of ten he will be found snugly at home 
nong the down or sprouting feathers ; then apply two-thirds glycerin, one- third 
irbolic aoid, and five times as much water as the above mixture. 

The order may readily be separated into two families upon characters 
I part of which have already been mentioned, namely, the structure of 
^he mouth parts and the feet. The latter, which is the most readily 
observed, can be easily told from the mode of locomotion, the members 
of the first group being Incapable of rapid movement, but well adapted 
to clinging to the hairs or feathers, the latter running freely and swiftly, 
\mt having less power to clasp. 

• Family PHILOPTERID^E. 

Infesting horses, cattle, sheep, dogs, cats, chickens, turkeys, pigeons, 
ducks, etc. 

The members of this family have the mouth parts on the under side 
! of tbe head. Mandibles strong; maxillsb wanting; tarsi short, of one 
or two joints, the claw meeting a tooth at the apex of the tibia; meso- 
ttorax apparently wanting; abdomen having nine segments. 

The group is a large one, the species being so numerous that there is 
scarcely a bird but harbors one, and sometimes several, species of this 
4mily. 

The genera are, for the most part, easily separated; Docophorus, by 

tlie presence of a movable appendage (trabecula) in front of the anten- 

JUb] Nirmus, by tbe presence of an immovable tooth in front of the 

snnaB and the generally entire terminal segment of the abdomen of 

female. Goniocotes and Goniodes are robust forms, usually with 

heads strongly curved in front. They differ by the former having 

aatennsB in both sexes, while in the latter they are modified in 

niale. The former are also usually much the smaller. In Lipeurus 

^ Wy is generally long and slender, the antenuab oi Wi^ lu^^'e.X^^^^ 
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and often with a complicated structure, whUe the terminal segm 
the female is biiobed. The species of Omithobius axe white or 
parent and especially characterized by having sharp carved ap 
ages meeting iu front of the clyi>eus. Trichodectes is at once k 
by the three-jointed antenna. Other genera of the family do no- 
tain species infesting domestic animals, and hence need not be ai 
here. 

LOTTSB OF DUCK8 AND GEESE. 

{Doeophortu ieterodet Nitzsch.) 

This species has been recorded from so many different memb 
the order of birds containing the ducks and geese that it may hi 
sidercd as common to the order. It was described by Kitzsch in 
and has been mentioned by most wrieers on parasites since that 
It is about 1 mm. in length, and has the head and thorax of a 1 
reddish color with darker bands. The abdomen is white iu the & 
with broad, dark reddish, homy bands at the sides, with a darke 
at the margin. It occurs commonly on our native ducks. 

Little Bed Swan Louse. 

(Docopftom* csjni Denny.) 

^Notwithstanding the apparent abundance of this species, it do( 
appear to have been described before 1842, when it was describe 
figured by Denny (Uonog. Anop. Brit., p. 95, pi. 1, fig. 1), but a< 
iiig to this author it was figured by Redi (E 
PI. IX, fig. inf.), which would carry its' recogi 
back two hundred years. It is common on 
the wild and domesticated swans, and Dennyi 
that he has received it from the bean goose. 

It is 1 mm. in length, of a robust form, the 
decidedly rounded in front, except at the ex: 
Fia. m. - DoMpfcc™ tiPi where it is slightly excavated. In cole 
eygni (aathor's iiius head, thorax, and Icgs are bright reddish b 
*"^'""' while the abdomen is white in the center and 

brown at the sides, the brown occupying hard plate-like iiortions i 
side of each segment. 

The form and the distribution of these plates are shown in the a< 
panying figure. 

Lessee Chicken Louse. 

(GontooolM hologaater Nitzach.) 

This common species which lives upon the domestic fowl was i 
nizod by DeGeer and by Kitjssch. It has been generally confuaeil 
another form, oi rather another larger and perhaps more conunon 
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1 generally accepted by English and American vritera aa the 
er, this being due to the descriptioa iiud figure given by Denny, 
;s not seem to have Been the true Kologtuter^ but described for 
ding to Piaget, an immatare specimen of the larger species since 
td as Ooniocoies abdominalis Fiaget. 

ologaster is only about 1 mm. in length, vhereas the abdominalia, 
\y'& hologaster, is about 3 mm. In general form the species are 
at similar, the hologaster being less coustricted at the thorax 
re regularly tapering to the end of the abdomen. The head is 
larly quadrate; the abdomen not so conspicuously marked, the 
d margins of the segments not extending so decidedly upon the 
d presenting the distinct lines seen as a border to the fosciie in 
talis. 

Labge Ghickbh Louse. 





(GottiocotM abdominalii Pisget; ^ O. giga» Taijchenberg.) 

is probably fully as common as the preceding species. As 
- stated, it is the form which has been commonly 
I to in English and American worka as the Oonio- 
■)logaster, which doubtless accounts for its not 
been deRcribed until quite recently, 
a large, conspicuous species, about 3 millimeters 
th, quite broad, the head nearly curcalar iu front 
and coustricted behind, 
the thorax small, the 
abdomen widening to 
near the end and termi- 
nating abruptly. The fio. m.-oimio. 
head, thorax, and legs \Z,fC'^n^ 
are yellowish, with daik 
margins and spots ; the abdominal seg- 
ments bear lateral whitish fascia bor- 
dered with black. 

It appears to be much less common 
than some other species of chicken lice, 
notably Mention pallidum and Lipeu- 
rus variabilis. 

Pigeon Lotisb. 

( Gonioeolea cony or Nitzseh. ) 

pecies which has been familiar for » long time and generally 
)D, along with other lice, on domestic pigeons. It is a rather 

4653— No. 5 13 
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Bmall-sized species, a little more than a millimeter in length, 
head is rounded in front, narrower between the antennsB, broadest i 
the p6sterior margin. The thorax is narrower, the abdomen in the n 
broadest near the posterior end and sqaarish behind; in the fen 
more regular and broadest near the middle. It is whitish, wit 
rather broad brownish margin, from which prolongations ext< 
inward upon the sutures. 



The Peacock Goniocotbs. 

(^Gonioootea reotangulatua Nitzsch.) 

This species, which shares with the Goniodes falcicornis the hoi 

tality of the peacock, was first described by Kitzi 
(Germar's Mag., Ill, 294). It is a small species, ab 
the size of the hologaster^ which it resembles qi 
closely. The head is squarish, somewhat rounded 
front, while the thorax and abdomen are short and c 
While less noticeable than the larger species ass 
ated with it, it is probably no less abundant. 




Fig. 115. — Ooniocotes 
recfangvXatus —en- 
larged (after Pia- 
get). 



GONIOCOTES OF THE PHEASANT. 



(Goniocotea chryaocephalus Giebel.) 



This parasite of the pheasant was first described 
Giebel in 1866 under the name of Ooniocotes colcl 
which he afterwards changed to the above. It is said to resemble 
hologaster which affects the domestic fowl. It has not been recor 
from America, but will probably be found on imported birds. 

Burnett's Goniocotes. 

(Goniocotea bumettii Pack.*) 

A species described by Dr. A. S. Packard (Am. Nat., Vol. 
p. 94) is apparently much less common than some of 
the other species common to the sadly infested barn- 
yard fowl. According to Dr. Packard's description, it 
differs from the O. hologaster of Europe, which lives 
on the same bird, in the short second joint of the 
antennae, which are also stouter, and in the long 
head, the clypeus being much longer and more acutely 
rounded, while the head is less hollowed out at the 
insertion of the antennae. The abdomen is oval and 
one-half as wide as long, with transverse, broad, irreg- 
ular bands along the edges of the segments. The 
mandibles are short and straight, two-toothed. The body is slig 
yeUowiah and variously streaked and banded with pitchy black. ' 




Fig. 116.— Goni 
bumettii — enl 
(after Paokar 



Probably identical with Lipeurus HeterograpKua ^\\»i»Ri\i. V^«»'^»'iav>^ 
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iroves to be a Lipeurua, or at least it agrees with L. keterographu» In 
most particulars, Uccura also on ducks. (See L. kcterograpkus, also 
teohnical notes.) 

The Ghiokbn Goniodbs. 

(Qoniodei duaimilli Nitzach.) 

Althoagh this species hab been known for a considerable time, it 
Kerns not to have been abundant enough to 
leeeive fireqaent notiee. 

Denny says: 




1 anspeot this species of Iielng of fare o 
Uw only epecimen vbich I Imto examined was com- 
■mnicated by Mr. Tbompeon liotn Belfast, and that 
being a female I am pMoluded tram deaoriblDg the cbar- 
MteriiticB of the male. 

It is a large species, 2 to 2^ mm. in length, 
and Denny describes it as tawny in color, 
amooth, shining, and pubescent, with largd 
BQbqnadrate head, a short trausverse pro- 
thorax, and a large abdomen with the side 
markings uonflnent. and the sutures with 
deep chestnot bauds. It has not as yet been 
recorded for this country that we are aware 
ot, though in all probability it occurs here as well as in Europe. 

GuiifEA Fowl GOniodbs. 

{Gimiodei nvmidianiu Denny.) 

We have only the record given by Denny (Monog. Auop. Brit., p. 
163, PI. XIII, fig. 7) as authority for this species. His diagnosis oi 
flie species is as follows; "Pale straw-yellow, shining and smooth, 
sargined with black; head suborbicalar; abdomen acuminate, with 
pitchy brown, intermpted transverse bands." Ue states that "the 
only specimens of this species I have seen are two males, which I took 
from off a pintado {Numida meleagris)." We have not had the oppor- 
tunity to search for this species and can not say whether any effort has 
been made in this country to obtain parasites from the guinea fowl, 
It is most likely that a careful examination of a number of the fowls 
would fumieh examples of this species and possibly still others not yet 
leooKuized. 

The Pigeon Goniodes. 

(OMtiode* iatnieomU Nitzsch.) 

According to Giebel, this species was first described by N'itzsch, and 
his r^brenoe is " Zeitsobriit f. ges. I^atarwLBS.,l&6&,XN \\A^^^ '^'^'^^ 
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a rather large specJea, a little more than 2 mm. in length and of 
bngbt-browu color The head is very macb roaaded in front a 
strongly angular behind. It occurs only 
pigeons, bnt upon these appears to be rat) 
common, though not yet met with in oof o' 
collecting. 

The Little Pigeon G-oniodbs. 

(_Goitiode» minor Piaget.) 

Piaget (Lea P^icolines, p. 256) has describ 

as a distinct species, under the above name 

form quite similar to the preceding but smal 

and presenting some differences of the auteni 

and form of the bead. According to t1 

author, it ia found on the domestic pigeons a 

B«-enLirged (author! u also On Golumba tigHna, C. rieoria, and 0. biU 

quata. It has not to our knowledge been 

corded in this country as yet, but Is likely to be found along with t 

other forms. 

Louse op Turkey. 

(Gonioda itslifer Wiiamih.) 

Nitzsch describes this species in Germar's Magazine (III, 294), and 
has been &«qnently mentioned since that time. It was also describi 
by Schrank under the name of Pediouliis meleagris (Faun. Ins. Ans 
504). It is a large species, 3 mm. or more in length, and quite readi 





en a. moatb parte: b, malei 

distinguished from other common species by tbo hind angles of t' 
head, which are extended backward into long styles, from the ends 
which extend strong bristles. The thorax is angular, with a black m' 
gin, and the abdomen is pale, with transverse bands of dark color. 

The species probably has a distribution eqnal to that of the tnrfe 
itself, and with the other species common to this fowl render it pre 
tbomagbly iot^t&L 
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The Peacock Goniodbs. 

(Goniodn /alcUmmU Nitzsch.) 

This large and common species appears to have been first recorded 
by Kedi, wlio flgnred it under tlie name of Piilex pavonis. Since lliat 
time it has engaged the attention of Linaseua, Friacli, 
Olfers, Fabricias, Stephens, Schrftnk,Kitzsch,Bur- 

meister, Stewart, Panzer, Denny, Giebel, Piaget, and 

nameroua other \vTiter8, who have described, figured, 

and discnased it under one name or another, from 

(Fhich we would infer that it mnst hare been one nf 

the most common and frequently met with of any of 

the parasites of our domesticated fowls. 
It is a large species, 3 to 4 mm. in length, of a 

bright reddish-yellow color, with a large head, the 

hind angles of which are acnte and prominent. 

The first joint of the antenna in the male is large 
andbeara a prominent tooth. The abdomen is broad, light yellow, with 
prominent transverse lateral bands extending nearly to the middle line. 
It has been taken repeatedly in America. 

Thb Phbasant Goniodbs. 

(Otmiodei coichioai Doddj.) 

This spedes is not likely to prove of any special interest in this 
eoQutry, except where pheasauts have been introduced, and we will 
einply mention it and repeat the diagnostic description given by Denny : 

Bright cheBtaut-yeUoir; heiKl BUbquadrate, temporal itnglee obtiiBe, tborox with 
t bTnad ferraginons margin; abdomen pale, yellow-white, nearly orbicular, each 
Htement, excepting the flrat aod last two, with a pitcby black nrcuate fascia. 

He refers this species to the insect mentioned under tlie name of 
Miculua phasitmi by Fabricius, with a question as to theii' identity. 

(loniodeM gigaa Tasob (t). 

Professor Comstock, iu his Introduction to Entomology, first dd., 
Pt.I,p,8G, names this as a parasite of the, heu, but he states no author- 
ity for the species, and we are unable to liud any other reference to it, 
onlesB it be intended for Qoniocotes gigax Taschenberg. 

LiPEUEUS OF THE OHICKEN AND PHEASANT. 

(Xjpearmi helerogTaphim Mtzsch.) 

ThiB species, first recorded by Nitzsch, woul<l appear from the writ- 
ings of European naturalists to be rather commou, but, \\. b:^ %&\.^<:n&. 
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been taken in this country, a fact which may be due to the little atte: 
tion that han been given to collecting these insects here, rather than 
their absence. 

I have taken it from the chicken at Ames, Iowa, and from the cLar- 
acters which it presents I believe that Packard's Ooniocotes bumettii 
was described from a female of this species. 

According to the figures given by Piaget, it differs decidedly from 
the variabilis, with which it is most likely to be confused, in having tiie 
head rather narrowed in front instead of inflated, and the body is mncli 
stouter. 

Besides occurring upon the common domestic fowl it is said to occur 
upon pheasants of certain species. 

Guinea Fowl Lipeubus. 

( Lipeurus numidce Denny. ) 

Denny described this species under the name of Jifirmus ni«mid(B,but 
Piaget refers it to the genus Lipeurus. 

It is characterized by Denny as " livid yellow, shining and smootli; 
hea<l subpanduriform, lateral margin black; abdomen with two fascooB 
interrupted dorsal fasciae." 

iVs he states that he found " two specimens,^ it would appear not to 
have occurred in great abundance. 

Louse of the Sheldrake. 

{Lipeurus tadomw Deunj'y = JApeuru8 laoteus Giebel.) 

Denny described this species from specimens taken from the shel- 
drake, and cites also a manuscript name of Leach, Omithobius tadorm^ 
which he assumes to be the same and which applied to specimens in the 
British Museum. The species was later described by Giebel with the 
name lactetts, though he at the same time quotes Denny's name without 
stating any reason for the change. 

Piaget states that he prefers the name chosen by Giebel to that of 
tadomw in order to avoid as much as possible the names of birds upon 
which the parasites have been found. If this principle were carried out 
it would involve the change of hosts of names applied to members of 
this group of insects, and as it is directly opposed to the well-established 
principle of priority we believe the name applied by Denny should be 
restored. 

The insect is characterized by a milky- white color, the surface smooth 
and shining, the head, thorax, and abdomen with black marginal spots; 
it is elongate in form and the head heart-shaped. 

Professor Oomstock cites it as occurring also upon the goose, but upon 
what authority we are unable to say, as the authorities consulted mention 
it quily a>s a parasite of the sheldrake. 
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Thb Pigeon Lipburtts. 

(Lipeuru* iaculm Nitzsch.) 
This is another of the species that was given a name and flgore in 
the work by Kedi more than two hundred years ago. It was also 
described briefly by Linnaeus nnder the name r>f Pediatliu columba:; but 
since the description by Nitzscb in 1818, under the name of Lipeurua 
baevlui, this has been the accepted name, and has been used by nearly 
all writers since that time.' It is not strange that it attracted the 
attention of early naturalists, as it occars in wonderful abundance on 
almost every pigeon that may be examined, and ita striking appear- 
ance due to the extreme alcnderness of the body, would at once catch 
the eye of the observer. 

It is about 2 mm. in length, the body very slender; the head and 
thorax are of a bright reddish-brown color, while the abdomeit is 
rather dusky, with a series of patches of a brown color corresponding 
with the segments of the abdomen. 

So far aa known, this species is conflued to pigeons, and there seems 
no danger of their being transmitted to other fowln 
with which tbey may asaociate. 

Piaget states that he has found the females astray 
opon a Sala alba, ui)on a Totanus glottis, and upon a 
Charadriun minor, onlyin the last case the appendages 
of the clypeuB wanting; the last segment had the 
lobes more acute and the dimensions were less. 

Denny described, under the name of Xirmus clam- 
formis, what appears to be the young of this species, 
though he gives measurements for males and females, 
wbtch would seem to indicate that lie was able to see 
Ute sexnal organs. In all the specimens we have 
examined that agree with his figure and description of 
ttiis form we have been unable to discover tlie genital 
oi^ns, which makes it appear that tiiey are immature, "™'' 
lud they are in all cases associated with the bacuttts, with which they 
seem to agree in all structural characters. The body is shorter, the 
markings less distinct, and the rudiment of a trabecula is more promi- 
nent than in the adults. 

It seems best, therefore, at least till well-marked males and females 
eaii be found, to consider these as immature baculug. 

Piaget does not discuss this matter, but in his index to "Les P6dic- 
nlines" he gives S. claviformis as a synonym of X. baculus. 

■Gliebel uamaa and deacribee two species, baatliu and baealut, referring Loth to 
NitiBch, and plHinK auder haaUut the form which all other authors refer to haculut, 
lad referring to Aooiilii* a form not separated by other authors, but which be de- 
Mribeaas different from the other form. It seems undMirable t<> n.dd names without 
■ more decided difference in form, aDd we agree with Piaget ia uniting both under 
the old name. 
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The Squalid Duok Louse. 

{l.ipeurug iiiiialidut NitxBch.) 

According to Denuy, tliis species was referred to by Fabricias i 
the name of Pediculus anatis, and it leems extremely probable t! 
Tras referred to under otiier names by many ( 
etu'ly writers, since it is so common on many s] 
of ducks that it is hardly possible that it s' 
have been entirely overlooked. The first de 
reference to it, however, is the descriptio 
Nitzsch in 1818; and, more fortunate than so 
the related species, this has been allowed to h< 
all subsequent works, and so far as mc know 
are no synonyms for its specific name. 

It is a very abundant and common species 
occurs on a great many difi'ereDt species of d 
both wild and domesticated; indeed, so gene 
does it occur on the different s^iecies of the % 
Anm and related genera that we may almos' 
that it is common to all species of the family in 
ing the ducks. 

It is quite characteristic in appearance, an< 

likely to be confused witli other species on the 

birds. It is about 4 mm. (one-sixth inch) in lei 

elongate in form, and of a light yellowish color, 

dark border to the head, thorax, and abdomen. 

the latter this border ia broken into a series of < 

rate patehes correspondmg with the segments. 

young lack the definite markings of the adults, but have nearl; 

same general outline of body. The annexed figure will doubtless ei 

anyone to determine with certainty as to specimens taken from d 

Lijieiirui anurU Onrlt. 

Under this head is recognized a species which ia said to differ 
the anseris of Linnieus and other authors, which is referred to jej 
of Nitzsch. It was described from specimens taken from the dom 
goose, but would appear to be rather a rare species since it has not 
generally recognized. We insert it upon the authority of Piaget, 
seems to consider it as unquestionably distinct from related sp( 
though apparently in doubt as to the real form from which the de^ 
tioos were made. 

The Lipeueus op the Goose. 

{ [ApeuruB jejunaa NitzHcli.) 

It is generally accepted that Redi had this species in hand at 
of the different parasites which he figured, and it has certaiuly 
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referred to by limueas, Albio, Olfov, and otbers. but the description 
by Nitzscb may be taken as the first strictly tecbaical description that 
woald separate it certainly from related fonnK. Deuny records it as 
t^eo from the white-fronted goose, the brenU the wild ;:oose. and the 
beaD goose, and Piaget adds the giay gitose. Canada goose, domestic 
goose, and the agypiieua. 

It is evident, therefore, that it is. ^nerally distributed ii{M>n inemt>ers 
of the goose family. 

We hare not had specimens in hand, bat it ii des«-ribed as slender, 
pale yellow-white, with a pitchy mai^n. the first eight segments of the 
abdomen with qoadran^lar bands, and the legs dnsky above. 

The Tukkev Locsb. 

{Li^emrat potglraftzitu Nitzsch.) 

This, like the variabilig, appears to have been one of the earliest 
species to receive recognition, as IJoufeus cites Kedi (Exper., t. II, fig. 
2) with the name Ped%eul%» accipitrh. while he himself uses the name 
Pediculus tneleat/ridu, and gives a brief description, which ])robably 
refers to this species. Aathons have 
quite generally, however, followed the 
name given by Nitzsch, as above. It 
has doubtless been common wherever 
Uiis fowl has been kept and is one of the 
luniliar species. 

It is of rather large size, 3 to 3J mm. 
(m eighth of an inch) in length, of an 
ebngated form, having a pale, yellowish 
white color, and with a black margiQ 
around the body. The abdomen is long, 
and all the segments but the last are 
marked with agrayish brown trapezoidal 
spot on each side. According to Denny: 

Their mode of progression is rather siDgular, ' 

Uvell as rapid. They slide, as it were, uide- 

'iie extremely qnick nrom one side of tho fiber 

»r a feather to the other, and moTO equally 

»ell in a forward or retrograde direction, which, 

together with their flat, polished bodies, leu- 

iiraUieiii extremely difficult to catch or hold. ""«>" i'""r ' ]iit;"ii- 

Ibave observed that where two or more gencni infest one binl, they Imve eiich their 

dtotite localities; for, while the Goniodtn atgllfer will be found on the hruaat iiml 

Mtk of the bird, the Lipearua polglrapeiiua will be coiiEregated in iintiiliorH cm tlio 

*tbB and shafts of the primary wiug feathrra. 

Very common on turkeys, and 1 have speeiflioiis I'rom the wild turkey 

I »swell. 







largeil (after 
Denny). 
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The Vabiable Ohioeen Louse. 

{Lipeurue rariabitii Nitzsoli.) 

This species appears to have been recorded as early as 1668 byBedi, 
later by Friscli, unless these both refer t« Menopon pallidum, and to 
have received a brief description by Linnatua {Fauna 8»a- 
^ea-, No. 1!)60) under the uame of Pedicultis capwtig. Tlie 
name by which it is now universally known, however, wu 
given with descriiition by Kitzscli in 1818 (Germar's Mag^ 
HI, 292). While no very extensive llterBture seems to 
have iiccumulated in reference to this particular species, 
it is of course included in the many articles referruigtfl 
poultry lice in general. It does not seem, however, to be 
60 abundant as some of the other species infesting Uie 
common domestitt fowl. 

It is iibout 2 mm. (one-twelfth of au inch) in length, tbe 
body elongated, of a whitish color, and smooth and shin- 
ing. The margins of the body are black ; the head is large, 
rounded ou the anterior margin, and the whole appearance 
sufBcteutly distinct from any of the species infesting the 
chicken, so that, with the aid of the figure, there can be no difficulty io 
distingaishiug it at a glance. Denny says: "Common on the domeB- 
tic fowl, preferring the primary and secondary 
feathers of the wings, among the webs of which 
they move with great celerity." 

Tdb Whitk Swan Louse. 

(OmtlAol>tu8 cggni Denny; O. bucephaliig Giebel.) 

This large and handsome species was quite 
certainly recognized by liedi and figured by him 
and has received frequent mention since. It is 
a conspicuous species, and appears to occnr in 
great abundance on different species of swans, 
80 that it is reailily obtained. It has been re- 
corded as occurring on the domestic and wild 
swan of the old world as well as the muaicus 
and bewickii, and we have taken it in great 
abundance from the common swan of this coun- 
try, probably the Trumpeter Swan. 

The body in this species is whitish, but so fiq. iTs—omiaobim cm*- 
transparent that all the internal organs are enurged (Buthms iiimtn- 
easily seen through the body walls. There are 

black points at the outer hind margins of about four of the abdominal 
segments, as shown in the figure, and the last segment in dusky M* 
nearly black. It is 4 mm. long (one-sixth of an inch), and the body is 
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ber slender and deoidedly flattened. Altogether this species seems 
be almost an beautiful and as grocefal in its movements as the bird 
lich harbors it. Some of the specimens we have secured appear to 
ntfun blood, and while these parasites are not supposed to extract 
ood &om their hosts, it is possible that they may at times burrow 
«p enough to secure access to the capillaries or feed upon blood that 
.f^ have exnded tnaa wounds upon the surface of the body of the 
ird. 

The Louse op the Cat. 

{TYiohodectti »uliro»lraiH» Mttzsch.) 

While it is possible that this parasite was referred to by Otto Fabri- 
ias about the year 1780 under the name of Pcdicnbts conis, the first 
ertain reference to it appears to have been the description by Nitzscb 
n 1818. Since that timeit has been referred to by nearly all writers 
•a the common parasites of animals, but so far as we 
now there has been no special description of the differ 
nt stages, and we must assume that there is no impor 
ant departure iVom the habits of species that are more 
horougbly known. 
It is a little more than a millimeter in length, and 
as macb the appearance of the species occurring on 
ther domestic animals, but is distinguished particu- 
arly by the form of the head, which is qnite poitited, 
rad tbe ander part of the front of the head is hollowed ''2,^,^™,'^ 
mt in a ftirrow about the size of a hair. The iosect 
will often be found adhering by the mouth parts with 'I""'' '""""* 
a hair so closely held in this groove that it is some- 
what difficult to tell where the hair begins as separate from the 
iuect. 
There is no record that we have seen that indicates its presence 
on any other animal than the domestic cat, and, judging by my own 
tbaervation, it is only occasionally that cats become infested with it. 
When they do the usual remedies may be administered, especially 
swashing with kerosene emulsion, after which the animal should 
be allowed to dry in a warm place, as the fur is so fine that it dries 
slowly. 

The Biting Louse of the ]>og, 

(THeliodfCte» latai Nitzacli.) 

Something over a century ago De(Teer mentiouetl a species of para- 
ge on the dog under the name of Ricinus eanu, which probably 
n&rred to this species, and another mention by Olfers under the name 
^ Pedieulua setostis probably preceded the description by Kitzscb 
under the name which the insect has borne since 1818. 
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Probably everyone who has had much to do with dogs is aware ( 
wliat »n extent this parasite may mnltiplf and bow troablesome it i 
to this friend of man. It is generally believed that the lice are mor 
tronblesome to puppies than to old Aogs, and it is no 
at all unlikely that the insects migrate when possibli 
from older to yoanger animals. 

In color this species agrees pretty closely with tlif 
other species, and it is of abont the same length a» 
the cat louse, a little more than 1 nun., bnt it is much 
broader in proportion, being more than balf as videsu 
long, and the head is short and the front but slightJj 
(^nrved. 

Vm.m.-IMdu>decla ThE LOUSE OF THE BbAB. 

tabu — enlarged 

(after nenn;). (Trichodectea pingtiit Nitzacb.) 

inasmuch as the common brown bear has been to a considerabU 
extent domesticated, and indeed fhmishes a means of support to i 
certain class of people, it seems proper to introduce mention of itf 
common parasite hero. The species was described by Kitzsch, anc 
apparently later authors have done little more than quote his descrip 
tion. To what an extent bruin suffers from the company of his gnesb 
we are not aware, bnt they probably multiply upon him as on othei 
animals and cause him the same amount of aonoyance. 

It is described as characterized by the form of the head, which if 
snbquadrangular. It is nearly 2 mm. in length. 

The Louse op the Li^aka. 

( Trichodeciei breticepi Rnitow. } 

In some parts of South America the llama is a very important domes 
tic animal, and consequently this parasite has a place with the otbei 
species included in this work. 

This species was described by Budow in 1866, but as we have not 
seen specimeas we must leave it with the mere mention. It is said tc 
be 1 mm. in length, and doubtless agrees closely with the other specie^ 
of the genus in appearance. 

The Louse op the Goat. 

(lyiehodeclee elitnaj: Nitzacb.) 

Since this species was described by Nitzsch in the early part of tli£ 
present century it does not seem to have received very frequent notice- 
and Denny does not appear to have found it in England. 

It is described as having the head wider than long, quadrangular in 
shape, and the body iu the female neariy two-tbirds as wide as lonfo 
tbe length being about IJ mm. 
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The TriakoAectea capr<B of Gorlt is coD»idered by Piaget as identical 
vitli flitnuu;, while the JV. caprm of Packard iu iiot meutioned by him, 




Tsa. 138 — IVMadaMH sUmoz : a, m%\e; b, female; t, egg— all greatly enlarged (original). 

but Piofesaor Yerrill baa expressed the opiuioii that it ia equivaleDt to 
^haiuSj meutiou of which follows. It may be stated here, howerer, 





FlQ. \^.—TTiekB4eeU>iimbattt>! a. fsiusle; b, male— greatly enlarged (orlglDBl). 

ttatthe figure given by Packard agrees well with Piaget's figure of 
'bu«. It has been collected from goats at BaLtimoce ^^^ \)^. K. 
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JYidiodevti'i linbalui Oorvaia. 
This specieB ia referred to the Angora Goat, and is recognized as a 
distinct species by Giebel, Piaget, and others. It is the species to which 
Professor Yerrill thinks Br. Packard's eaprte belongs. Dr. Facku^i 
does not state apon which species of goat be foand his Bx>ecimenB, but 
it is probable that they were front the common species, and if so, and 
inasmuch as his fignre agrees fairly well with cInMU, 
it would seem as likely to belong there. 

Ill a recent bulletin fjrom the Bnresn of Auimal In- 
dustry, Dr. Cooper Curtice describes these forms and 
endeavors to establish their specific identity. The 
principal jwints urged are a proportional difference 
in size between males and females, a difierence in 
markings, and difference in size of eggs, but these an 
all variable, and the differences, as shown in the ei- 
Fm. iM.-r™ftod«fc< cellent figures accompanying the report, are so slight 
^r^dwierDoimv" H^^'t we are the more impressed with the view that 
they arc only varieties, and unless it be shown that 
they do not interbreed nor survive if changed from one hoBttotheotbra 
we should be inclined to use the two names as synonyms. 
Thk Louse of the Sheep. 

^THchodectei ephiiToiiephaliii Ntt^Bch.) 




^^Triebadeetia fpharocephaltn: j 



liedi is credited with the recognition, of this species, and foUowinf \ 
bJm Linasbaa described it under tbeiiaine>ii Ped,wu\AM <ms, « 
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itill it was deBcribed in detail under the name >nveii above. Beniiy'a 
reference to it would indicate it aa rare in Eaglaud. It is of ratLer rare 
occorreuce, which may be considered as fortunate, for, if abundaut, it 
TOoId be rather difficult to contend with on avconnt of the long wool 
of the host. 

It has been faiily plentifol at Ames on sheep whicL came originally 
from Canada, and proved quite troublesome. Pyrethram proved most 
nsefnl in the long wool in winter. 

The name indicates its characteriHtic feature, namely, the rounded 
lead. The color agrees closely with the related species. 

Where it occotb it will be the best plan to pay close attention to 
destroying them at the time of clipping the sheep even if they are bnt 
fev in namber, as at any other time the labor of making thorough 
applications for them ia greaUy increased. 

Thb Birraa Lice of Hosses, Mules, Asses, etc. 

(IUdtodtetri equi anat.) 

The original reference by Liunieas to the lice of horses and asses 
under the name of Pediealus equi most certainly refers to the common 
Inchodect€s infesting these animals, bat Piaget has reached the coucln- 
Bion that this reference is to the form subseriuently described by Giebel 
18 Trichodectes pUoau*, and that the form described by Denny as equi, 
aad which has since almost universally been treated 
u the LinnsBan species, was in reality a difi'erent 
itisect from that described by Linnaens under 
tlie same name. Be therefore describes this 
fiinu under the name of parumpilosus. It is cer- 
tainly somewhat confusing to be obliged to drop 
the ^miliar designation for so common a species, 
and were it not that this conclusion has been reached 
b; one who is probably the highest living authority 
Fording these insects we should hesitate to iutro- 
dnce the change. The figures given by Piaget, how- 
ever, leave no question that there is a decided differ- 
ence between pitoaua and parumpilosus, and it is 
equally certain that our common species belongs to faftlrriaMt/*'^^*^ 
tlie latter form; so, if there is uo question a& to 
Linnteus having the form pilosus in band, we certainly have no right 
on technical grounds to apply the term equi to our common form. We 
will therefore introduce descriptions and comparisons of the two forms 
and adopt, for the present at least, and ou the authority of Piaget;, the 
names givea in Ms Les F^diculines. 
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TricliodeclM piliMui Giebel. 

This, accordiDg to Piaget, is the form originally designated by Liii^ 
ntena as equi, and wbich, if that is correct, waa the basis for a namt' 
which has be<^ii widely used to designate the biting lice of the members 
of the horse family. The original reference dates baclc considcrald^ 
more than a century, and doubtless the insect was familiar many cen- 
turies before that, as the horse and ass have been too familiar ai ■ 
domestic animals to allow of the parasites common to them escaping 'i 
entirely the notice of man. t 

According to Piaget this occurs upon both the ass and the horse, a 
while the following species he has found only on the horse. 

We have not been fortunate enough to secure examples of this form, * 
though we have the other in great abundance, so we are compelled In -i 
describing to depend upon the excellent descrip' ') 
tion and figures of Piaget, the latter being repro- c 
duced here for comparison. The head in this ' 
form is shorter and less rounded in front, that ii 
of the male being still less roondeil than the '= 
female, while the abdomen is more slender and t 
ta]>ering. The transverse bands are also repi«- « 
sented as less conspicuous. Perhaps the most ' 
striking point, however, is the position of the 
antennie, which stand well forward on the head, 
so that the front border of the head and base of 
the antonuEe are nearly in line. 

The habits of the species and the remedies 
applicable to it are naturally identical with tbose 
of the other related species. 




While it does not seem possible that all tbt 



Fta. 133. — Triehodeetei par. 
umpiUiut — enl'o'ged (»a- 

ihorBiiia«trstioii). writers previous to Denny should have over- 

looked this form, which appears to be the more CHnmon one, at least 
on the horse, it may be true that Denny was the first to give it a this- 
ough description and careful drawing. He speaks of it as common on 
the horse and ass, but Piaget says he has never found it on the ass, 
and there is of course a possibility that Denny did not distinguisb 
between this and the preceding species. 

In this siieeies the head is decidedly rounded in front, the anteons 
inserted well back, so that the head forms a full semicircle in front of 
the base of the ant«nna-. The abdomen is more slender and tapering 
than in sealaris, but less so than in piloxus, as shown in Piaget's figures. 

The color is much the same as in the allied species, the head, thorai, 
and legs being a bright reddish brown, or chestnut, and the abdomen 
of a dusky yellowish color, with about eight transverse dusky banda 
ocenpyiug the central or anterior poitiouft of the segments and extend- 
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h{ from toe middle line a littie more than liiilfway to tlie margin. 

Jbiy are hardly as conspicDOUS as in acalarin, and apparently rather 

Inger and more conspicaous than in jnfosus.j 
Fia^t descrihes two varieties of this opecieH, une from the liurchell'ti 

nbra (Equua burchelU) which he calls vai*. ocellata on account of a 
I loies of eye-like nncolored spots ou the abdomen, and the other from 
the small horses of Java, var. tarsata, which lias tlie second Joint of 
the torsi particularly developed, and which he mentions as in some 
respects approaching jmIosiu. 

The habits of this species are well known and have received mention 
for maoy years. They seem to accumulate more particuhirly ui>oii 
colta or horses in pastore, but their presence becomes motit manifest in 
the latter part of the winter, when tliey may become so numeroas as 
to canse great irritation to the animals infested. They occupy more 
particularly the region of the neck, nnd also nccuinulato around the 
base of the tail and between the legs, and tlie animals will frenuently 
lub bare places in these regions in their attempta to riil tliemselves 
&om the Irritation. 

It is nnnecessary to give any siiecial notice reganling ti-eutment, as 
iht^ mast be attacked on the same plan as 



Even if it proves that this species docs not 
ordinarily infest the mule or donkey, it would 
bcpcdicy not to allow these animals, if infested, 

to associate with horses, as we have no assur- 

mee as yet that they can not tlirive on any 

Mmbers of the eqaine family. 

Biting Lice op Cattijs. 

(IHchodaciai malarii Nitzadi.) 

This species, which is a very abundant one 
opon cattle and occurs the world over, appeais 
to liave been first technically described by 
IJnniEus (System. Natura, VII, j). 1017, No. 9) 
under the name of Pedieulus bovis, and evi- 
dently the same species is referred to under the 
lame of I'edic-ulus tauH {Fauna Suedcit, 1946). 
I'otwithstanding these descriptions, both of 
*bicb were under a different geuu^ i'rom that in 
'liich it is now placed, the species wua again described by Nitzsch 
(Gennar's Magazine, III, 296) under the name of TrichodccU-s nealaris, 
*«& it has been known by this name in all of the numerous writings 
•abgeqnent to this description. It has been treated by all writers 

■ The hair line in the figure ia about une-fifUi loat;or tliao it iilioulil be. 
4Sti^—TSo. 5 14 
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upon the parasites of animals and is one of the best known species of 
parasitic insects. The effects upon the cattle infested are often quite 
serious on account of their great number, but they are apparently less 
injurious than the suctorial species which infest cattle. This injury 
depends, of course, upon the numbers occurring upon the individual, 
and somewhat upon the irritability of the animal infested. This 
species much resembles the form occurring upon horses, but is some- 
what shorter, and the abdomen tapers less toward the extremity; the 
dark bands across the abdomen are also more distinct. They are gen- 
erally found in greatest abundance in the spring of the year, at which 
time adults and eggs are discovered in great numbers. Their develop- 
ment corresponds with the other species, and they are subject to the 
same methods of attack. 

They are very distinct from the suctorial species in appearance, and 
this difference is recognized by practical men, who speak of them as 
the '* little red lice,'^ as contrasted with the "blue lice,'^ and they recog- 
nize, too, the difference in the trouble caused by the two species. 

The application of kerosene emulsion or of tobacco decoction at sea- 
sons when this is practicable is effective, and we have found the proc- 
ess of fumigation described in the chapter on remedies to be effective. 
This, of course, is applicable at all seasons of the year, even in cold 
weather, without danger to the animal. 

Family LIOTHEID^E. 
Louse op the Dove. 

{Menopon giganteum Denny.) 

This species of louse infesting doves is described by Denny (Anop. 
Brit., 225, f. 2, pi. 21). It does not appear to have been commonly ob- 
served since that time. A species is described under the name of 
Menopon latum (Piaget, Les Pedic, 457), which is probably the same 
as Menopon giganteum. As the species is evidently not a very abun- 
dant one, and the habits and remedies for this species are very similar 
to those for the Menopon pallidum^ it is not necessary to enter into 
detail as to treatment. According to Denny, it is of a yellowish-brown 
color, shining, the head with a small brown patch on each side, the 
prothorax with a cruciform depression and the lateral margin reflected. 

The Common Hen Louse. 

{Menopon pallidum Nitzscb.) 

This species, probably the most abundant of all the lice infesting 
poultry, has been a familiar creature in the writings of entomologists, 
and also in all the literature of poultry raising. 

It was evidently recognized by Eedi (Exper., tab. 16, fig. 1), who 
£gared it under the name of Pulex capt. Linnaeus described it aS 
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lus gallinai {Syst.'Sat., 1020, 32), and it ia also meutioned by Panzer 
the same name. Olfers described it under the name of yirmus 
}cephalua, and Nitzscli, recognizing its true gcaeric relations, gave 
name of Menopon pallidum. While Denny, Giebel, and Piaget 
ee in referring tbe figure by Bedi to this species, 
us places it uuder his Pediculus eaponis, which 
valent to lApeurus variabilis K. 
annoyance that this one species causes poultry 
lably equal to that of all the other species com- 
for it occurs in great abundance, and almost 
fowl examined will be found infested. Then, 
passes readily to other species of birds, and 
instances are recorded where horses kept near 
»sts have been very seriously troubled by them. 
i>f these accoQOtB seem hardly credible, taken fiq. ix—Menapor, 
nection with the habits of the insect, and we are paUidum—cuUrgfiA 
•d to think that the worst cases, at least, may ' ""'^ ' 

)eeu due to the presence of itih mites on tbe poultry and the 
migration of them to the horses, 
though in such case we should ex- 
pect tbe fowls themselves to show 
more serious injury. It is, at any 
rate, important to keep lousy 
chickens away from horses. 

This louse is pretty easily dis- 
tinguished from other common 
species infesting the hen by its 
light color and its great activity, 
running with gi-eat celerity among 
the feathers and from them upon 
the hands of persons holding 
fowls. It is from 1 to 1^ mm. in 
length, rather slender, and of a 
light straw-yellow color. 

Itemedtes for this species musf 
aim to reach the hiding places ol 
the lice on the roosts and in the 
cracks of the walls of the hen- 
house as well as to destroy those 
on the fowl. Thorough fumigation 
and whitewashing, with carcfUl at- 
tention to cleanliness, will do much 
""'■ to keep them in check. Pyreth. 

.erosene, etc., may be used direct upon the fowls, and if they are 
ly supplied with aahes and road dust they will do much to pro- 
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Menopon biaeriatum Piaget;==lf. atramineum Nitzsch. 

Under the above name Piaget describes a species of louse taken fron 
the Gallopha^tis cuvieri^ and which he speaks of as occurring also on 
the domestic fowl, the pheasant, and other birds. He says: 

Sur un Gallophaais (Euplocamua) cuvieri j'ai retrouy^ le m^me parasite Bur an 
Gallua domesticuSj sar un Phasianua colchicu8f Bur un Pavo apiciferua male et femelle en 
aHsez grand nombre. et derni^rement aussi sur une Meleagria gallapavo. II se rap- 
procbe <Svidemment du atramineum de N., promenent d'une Meleagria gallopavo, 
dommage que la diagnose de Giebel (Epiz., p. 291) soit trop vague pour Tidentiiier, 
niais pins encore du Pediculus meleagridia de Panzer (51, f. 20). Pent«6tre est-ce le 
parasite de Schrank No. 1019, recueilli sur le mdme oiseau. 

It seems very probable that the description of Panzer, Nitzsch, Giebel, 
and Piaget all apply to the same insect, and if such is the case it would 
carry the recognition of the species back to 1793, when it was described 
by Panzer under the name of Pedicultis meleagridis. 

It would seem to be confined more particularly to the Phasianidfe, 
and of these to infest particularly the peafowls and turkey, though its 
occurrence on the hen is frequent. It would evidently pass readily 
from any of these birds to others in the same family. From specimens 
received it would seem to be rather common on chickens in the United 
States. 

The Pheasant Menopon. 

(Menopon fulvo-maculatum Denny; M, productum ViSLget.) 

■ 

Denny, in his monograph published in 1842, describes and figures, 
under the name of Menopon fulvomacnlatunij a species of louse occurring 
on the quail and pheasant. Piaget describes also a species occurring on 
pheasants (Phasianus pictus and P. colehicus), which he considers as 
probably the same as Denny's, though neither the description nor the 
figure enable him to determine certainly. 

According to Denny, " it is fulvous yellow and- pubescent ; head semi- 
lunar, with a pitchy transverse spot on each sidej abdomen clavate, 
with pale spots on the lateral margin." 

Piaget says it is very similar to M. pallidum, though distinct, and 
calls the color, ^^ jaune ocre, fauve sur les cotes de I'abdomen." 

Piaget also describes a variety {major) taken from the Lophopharus 
resplendens. 

The Peacjock Louse. 

(Menopon phcestomum Nitzsch.) 

This species is apparently confined to the peafowls, as since its descrip- 
tion in 1818 it has been taken only from these birds. Piaget states tlia**' 
it occurs on three different species, Pavo spiciferus, P. cristatusy and P* 
javanicus. It has not been recorded from this country, but is likely t< 
be found by searching these birds. 
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Louse of the Guinea Hen. 

(Mfnopon numidiirQ.) 

jel seems to have been the first to have mentioned this speciea, 
c may infer that it is usually not abundant. Piaget speaks of it 
lilar to the Menopon pluEstomum K. 

have not had opportunity to make careful search for it, but it 
!esa occurs ou guinea fowls in this country. It would probably 
icultfor an ordinary observer to distinguish between this and the 
>n species infesting hens, and even if noticed in abundance on 
t fowls it would very likely escape mention. 

Louse of DucKa 

{Trinoton tiinVlum NitxBch.) 

t seems to have been the first to give mention of this very com- 

^ecies, it being figured in the Exper., PI. XII, as the louse of the 

It is also iigured by Albin (pi. 4G) under the 

common name as quoted by Denny. Nitzsch 

Lied it in 181 8 under the name given above, and 

iccies has been fortunate enongh not to Iiave 

^ any other designation since, although it has 

aentioned in most of the works referring to the f 

tes of domestic fowls or the parasites of birds. 

very common species and occurs on a great 
different species of ducks, so that it is unnec- 

to try to enumerate the hosts. So far as we 
een or can leara from record, however, it is not 
I to occur ou birds outside of the duck family 

rf(F). 

learest ally is the goose louse, to be mentioned 

tiid it is easily distinguished from that by the 

nee in size and the more distinct markiugs in 

lecies. The markings arc shown in the aeconi- 

igfigoro,their distribution on the head, thorax, 

>domen being clearly indicated. The abdomen 

specimen figure ia a trifle narrower and the sides a little more 

il than in some sjiecimens observed. It is 4 to 5 mm. in length. 




Fio . 137.— Trinotontv-ri- 
tbor'e lllaMntion). 



Louse of the Ooose and Swan. 

[Trinoton eontpnrtmtwia NitzBcb.) 

I species was evidently recognized at an early date, and is said 
neutioQed by Sulzer under the name of Pediculwi anserts. Nltza^^t^ 
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deBcribed it in 1818 nnder tbe name which has been aDirersally adopted 
since, and it has received frequent mention since that time. It is very- 
similar to the TrinotoH luridum, but may generally be easily separated 
by the more diffuse coloring and its larger size, being 6 nun. (3 lines 
according to Denny) in length. The two species are not known to 
infest the same kinds of birds. This louse occurs on a number of 
species of geese and swans, and on one gnll ; according to Denny, on 
the common domestic goose, on the Larun canm, and Cygnut hev>ickii; on 
CygnUK olor, according to Burmeister; on G. mugieun and olor, according 
to Piaget; and on ATtser rujicollis, arx;ording to Grube. 

While the Trinoton luridum we have found to be rather common in 
America, the co7i*purcatum has not been met with, but the opportunities 
for examining geese have been limited. 

Louse of the Goose. 



(IWnaton litvratum NJtzecb.) 

This quite distinct species of louse has been known to entomologists 
since 1818, when it was described by Nitzscb. Denny, however, did 
not recognize the application of the description to this form and rede 
scribed it under the name of Triiwlon squalidum. Later writers, bow- 
ever, have adopted the earlier name, 
and there will probably be no fur- 
ther concision regarding it. 

It is quite easily distingnisbed 
from the other species of Trinoton, 
being considerably shorter, smaller, 
and of a nearly white color. 

It occurs, according to Denny, on 
Amer albifrong, the domestic goose, 
and on AncLs clypeata. It is also 
referred to tlie Smew, and Piaget 
states that it has been taken froni 
Dendrocygna arborea and Anser niW' 
frons. 

The Pigeon Lousb. 

(Colpocephalunv Umgiaavdum NltlBcb.) 

Xitzsch described this form, which 
no. iK.-THnoi,m ji.,.ro(um-™t»rg8a occuFs OH pigeons, In 1818, but itw» 

(author a iUDSlratfoDt. . , ■, i i r. - «oj4 \ 

again described by Denny m 18*^ ; 

wbo gave it the name of turbinatum. Giebel retained both these namcsi , 

evidently considering that they referred to distinct spedes, but Piagel | 

has placed them together. j 

Tbe spevien would not seem to be so abundant as some of the otbef I 
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species of pigeon lice, and it has not been foand as yet on pigeons that 
we have had an opportunity to examine. 

It does not appear to have been found on any other birds, but has 
been taken frotn the common domestic pigeou and also the tiirbot. 

The Swan Louse. 

(Colpoetpkalum mfnalum Endow.) 

Bndow seems to have been the first to recognize this species, though 
its occurrence upon the swan {Cygnus mutricus) makes it rather strange 
that it should have escaped observation so long. It 
is a very small species, as would be inferred from the ■itf^^^ 

name, and this may account in part for its not having 
been earlier noticed. 

It bas not been recorded trom this country, but 
may be looked for upon our species of swans, as the 
lice infesting these birds are generally widely distrib- 
ated. 

Loose op the Guinea Pia. 

(Cyrupat graeilu NitzBcb.) 

The guinea pig is perhaps a rather unimportant 
gtetor among the domesticated animals, bat it sup- 
ports its due quota of parasites nevertheless, and they 
require a brief mention, at least. They are quite in- 
teresting in struclure, differing largely from any of 
the species considered hitherto. 

The one to first receive notice, and probably the 
{ine here given, was referred to by Schrank under the 
name of Pedieulus porcellij 
but Nitzscb, in 1818, de- 
scribed it as Gyropus gra- 
cing, a name which has 
been used by all subsequent writers. 

It is referred to generally by writers on the 
subject, and would seem to be a fairly com- 
mon species where guinea pigs are kept. It 
has not been met with in this couutry so far 
as records show, but may be looked for with 
great probability of snecess in any place 
where guinea pigs are kept in numbers. 

Denny characterizes it as "elongate, pale, 
fulvous-yellow, finely pubescent; head and 
thorax darker, segments of the abdomen 
with transverse striated fascia at the suturesf 
tarsi and nugaes very short and minute.'' Collected at Baltimore by 
Dr. A. Hassall. 
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Ctyrapu9 avaiU Nitzsch. 

This is a form closely related to the preceding species, and observed 
and described by Nitzsch at the same time. It differs from that species 
in the much shorter and broader body, and is, according to Denny, 
<^pale yellow- white; head and thorax bright ferruginous, the former 
transverse; temporal lobes produced; abdomen large, nearly orbicular; 
legs thick, the two posterior pairs curved ; ungues long, curved, and 
strong." Collected at Baltimore by Dr. A. Hassall. 

The scanty hair of the guinea pig makes the application of washes 
for the destruction of tlie lice a very simple matter, so that wherever 
it is a matter of imi)ortance there need be no difficulty in ridding the 
animals of the parasites. 

APPENDIX TO MALLOPHAGA. 

List of the species of Mallophaga recognized as belonging to the fitnna of 
the United States, with descriptions of new species. 

Family l^HILOPTERID^l. 

DocophoruB platystomus N. 

Barmeister, Handbuch, Vol. II, p. 426, sp. 13; Denny, p. 108, PL IV, ilg. 7; Giebel, EpiE.,p.<ll 
Taf. IX, fig. 5; Piaget, p. 17, PI. I, Fig. I. 

From sharp shinned hawk (Accipiter velox), Rhode Island (H. & 
Bum^uH) J Btiteo ««ratn«onn, Iowa (?)(H.O. collection.) . Aquilaimperialu 
(Burnett collection). 

DocophoruB cursor N. 

Barmeister, Handbuch, Vol. II, p. 426, sp. U; Denny, p. 101, PL II, Fig. I; 6iebel,p.75, Taf.X 
figs. 5 and 6; Piaget, p. 24, PL I, fig. 5. 

From Asia wilsonianuSj Ames, Iowa. Lincoln, Ifebr. (Bruner). 

DocophoruB ceblebrachys N. 

Denny, p. 92, PL I, fig. 3 ; Nitzsch MSS., VoL IV, p. 197 (cited by Denny), and Zeits. fiir Nator, 
1861, VoL XVII, 528; Giebel, p. 77, Taf. XI, fig. 15; Piaget, p. 29, PL I, fig. 8. 

From snowy owl, Iowa (H. O. collection; Gassino collection), Arctic 
Am. (Stejneger collection and McKay collection). Also specimens in 
Nat. Mus., Ace. No. 16827, and in Kiley collection. It occurs very 
abundantly on this bird, but so far there is no record of its occurrence 
on any other species. 

DocophoruB superciliosus N. 

Burmeister, Handbuch, Vol. II, p. 427, sp. 22; Denny, p. 69, PL m, fig. 9; Giebel, p. 94, Taf.X' 
fig. 3; Piaget, p. 39, PI. Ill, fig. 1. 

From hairy woodpecker {Bryobates villosus) (Cassino collection). 

DocophoruB communis N. 

Nitzscb, Germar's Mag., Vol. Ill, p. 920 (290) (vide Giebel) ; Barmeister, Handbuch, Vol. Oi 
p. 425, 8p. 9; Denny, p. 70, PL V, fig. 10; Giebel, p. 85, Taf. XI, fig. 13; Piaget, p. 64, PLIV, 
fig. 5. 

From Lanius horealuiy Ames, Iowa. Shore lark Gassino collection). 
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DocophoruB compar Piaget. 

Piaget, p. 61, PI. VII, fig. 1. 

From Loxia c.-minor^ Ames, Iowa. 

Docophorus bassanee Denny. 

Monog. Anop. Brit., p. 110, PL VI, fig. 3, PL VII, fig. 3. 

Host nnkuowu, probably the ganuett (Burnett collection). 

Docophorus fisBlfomiiB Denny. 

MoDog. Anop. Brit., p. 84, PL I, fig. 2. 

On ^'black-billed sandpiper" (Burnett collection). 

Docophorus testudinariua Denny. (Fig. 1, PI. II.) 
Denny, p. 96, PL I, fig. 6; Piaget, p. 83, PL VI, fig. 5. 

From curlew '^Numenius longirostriSj^ Ames, Iowa. Specimens from 
this bird agree so closely with the figures and descriptions of the above 
species occurring on the related Numenius arquatus of Europe that I see 
no occasion to give it a separate description. On Bartramia longicauda. 
(Burnett collection.) 

Docophorus bisignatua N. 

Insecta Epiz., p. 106, PL IX, fig. 9; Piaget, Lea PMic, p. 92. 

On Ibis alba; collection of C. B. Cook. 

Docophorus sphenophorus Nitzsch. 
J). phatalecB Denny, p. 100, PL IV, fig. 9. 

A specimen of this well-marked species in the Cassino collection is 
without indication of host or locality, but it is doubtless American, 
probably from spoonbill. 

Docophorus pertusus Nitzsch. 

Recorded by Kellogg, from coot {Fulica americana) at Monterey, 
Cal., and Lawrence, Kans.; also from ruddy duck (Erismatura rubida) 
at Monterey, Cal. 

Docophorus lari Fabr. 

Pedicuivt lari Otto Fabricina, Fanna Groenlandica, p. 219. 

Docophorus lari Denny, p. 89, PL V, fig. 9 ; Piaget. Lea P6dic, p. Ill, PL IX, fig. 7. 

From herring gull (Cassino collection) and Larus Philadelphia (Bur- 
nett collection). Also recorded by Kellogg from several species of 
galls in California. 

Docophorus colymbinus Denny. 

Monog. Anop. Brit., p. 80, PL VIII, fig. 8. 

On Urinator lumme (Burnett collection). 
Docophorus icterodes Nitzsch. 

NitMch. Germar*8 Mag., VoL III, p. 290 ; Denny, p. 102, PL V, Fig. 11 ; Giebel, VoL III, pi. 10, 
fig. 8; Piaget, p. 114, PL X, Fig. 1 ; Osborn, Bull. 7, Div. Ent.. U. S. Dept. Agr., p. 31. 

A very common species on many kinds of ducks. Specimens have 
l)een noted in the Cassino, Burnett, and Stejneger collections, and also 
taken at Ames, Iowa. The Burnett specimen shows the clypeus more 
quadrate than in othe^ specimens, especially many specimens taken at 
Ames in which the clypeus is quite decidedly rounded at lateral mar- 
W^, Recorded also by Kellogg. 

lH)cophoni8 cygni Denny. 

Denny, Monog. Anop. Brit., p. 95; GiebeL Epiz.; Piaget, Lea P6dic., p. 115, fig. 3, Pl.X. 

From swan (OUyr buccinator ( I) ), Ames, Iowa, ^et^ «^i\3L\jA'ajoX». 
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DocopboruB rostratus Nitzsch. 

Docophorusrostratug; Burmeister, Handbach, Vol. II, p. 427; Denny, p. 87, PI. II, fig. 4 ; Giebtl, 
p. 76, PI. X, fig. 4 ; Piaget, p. 27, PI. I, fig. 7. 

A specimen of this well-marked species from the barn owl (Strki 
pratincola) in the collection of Prof. Lawrence Bruner. There is no 
difference of note between this and the European form as describedf 
though it is perhaps a little more slender and elongate than the figures 
would indicate. Even this is possibly due to extension of abdomen from 
pressure of cover glass in mounting. 

DocophoruB melanocephalus Burin. 

In Burnett collection. Great Cayenne tern. Recorded by Kellogg^ 
Kew Mallophaga, p. 99, on royal tern (Sterna maxima), Monterey, OaL 

Docophorus buteonis Pack. 

Packard, Am. Naturalist. Vol. IV, p. 93, PI. I, fig. 3. 

Packard's description, of this species seems not to have been accesst 
ble to Piaget, or he was unable to verify it, as he passes it with a mere, 
mention. (Les Pedic, p. 22.) • 

I have specimens from Buteo lineaius, the hawk from which Packard i' 
described the species, sent me by Dr. G. M. Weed, of Hanover, N. H.,'' 
which agree entirely with Packard's description, and they appear to tba^ 
to be sufficiently distinct from other species to be retained. Packard^^, 
description is as follows : 

The species of Docophorus figured on PI. I, fig 3, appears to be undescribed, aai 
may be called D. buteonis. It lives beneath the feathers of the red-shouidereft; 
hawk. It is honey yellow, and the abdomen is whitish with triangular chitinont 
plates on each segment, the two on the segment next to the last forming a con tinaom, 
band. The head is longer than broad, with the trabeculo) (or movable homy proceai,' 
just in front of the anteunib) as long as the two basal joints of the antennte, and' 
'extending to the middle of the second joint. The basal joint of the antennas is rathel 
thick, and the second joint is as long as the two terminal ones. 

Both description and figure are wanting in reference to characters I 
which would most certainly distinguish the species, and I may add that j 

the species is separated froiii platystomus by the deeper incision of ; 

■i 

the clypeus, and the more circular outline of the clear lateral dilation. 
The genital patches are approximate and the proximal margins of the 
patches denticulated ; the outer portion of the patches faint. 

A specimen in the Burnett collection from Tyrannua atra is referred 
here. 

Docophorus halieti n. sp. 

Head a little wider than long, clypeus tapering but with dilated apical portion 
emarginate in front. The transparent dilation butlittle in advance of an tennal banda, 
but curving outward so as to show as a clear part at sides; emargination shallow and 
reaching inner portion. Trabecula? simple, bluntly pointed, antennae slender, eye. 
prominent, clypeus and temporal borders with few short hairs, abdomen ovate in 
female, round in male, sparsely hairy above and below, thickest on disk above; all 
hairs rather short. Genital hooks, male sharply curved, between them several 
prominent teeth. Genital spot male, large, distinct, the anterior lateral oval portion 
wide apart connected to central portion by inflated band; central portion broad, 
widening at middle incised by lateral border behind, the wider part with two 
iiair inaert'ioua on posterior half, extending to tip of last segment. Genital spot 
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telle, cnrved, the inner convex margin approximate, the ooter concave portion 
kelosing near the front an oval spot. Approaches iniermedius Piaget, which is 
Ineribed from Haliaitus voe{fer. It differs fVom thut species in having the olypeus 
Mteemarginate for the transparent portion, the dense portion narrower at tip. The 
psital hooks are decidedly hooked, the genital patch of male heavier and the 
firtenor portion broader. The genital spots of female approach clonely to ])attern 
itplaiifstomus. 

From bald eagle {Halicetus leucocephaltut) collected by Dr. C. M. 
Weed, in Florida. 

Bocophonui bubonis n. sp. 

General appearance of D. ceblebraekys, from which it differs distinctly in form of 

Wd and genital hooks, and in eyes being very obscure. Head oval, narrowing 

hm eyes to occiput, broadest at base of trabecular contracting sharpl^^ to front; 

•fes very obscure or wanting, scarcely any convexity indicating their position, and 

10 trace of pigment beneath. Occiput slightly curved, temporal lobes narrow, long, 

(QDtracted posteriorly; median space between occipital bands narrow behind ; auteu- 

As situated slightly in front of middle. Trabeculu) sinall and rigid, as in ceble- 

ktehjfs. A very short hair at each side of transparent portion of front, :i longer 

^rat middle of external clj'peus band, and two hairs on margin of tf^mporal lobe. 

Frothorax short, metathorax broader than basal segment of abdomeu. Abdomen 

widest behind middle at fourth and fifth segment. Light yellow bands, exteoding 

More than Ualf way to middle disk, hairy, seventh segment with dorsal margin. 

ilale genital hooks prominent, long, heavy, sharply curved at top. 

Two specimens, male and female, in Cassino collection, from Bubo 
Hrginiantis^ Pennsylvania. This is a well-marked species, although 
showing decided affinities to cehlehrachys. The form of head in narrow- 
Jess and length behind the antenn.TB will distinguish it from almost any 
iescribed species, the reduction of the eyes is very marked, and the 
brm of the genital hooks give it well-established characters. Tn form 
)f head and rigidity of trabecuhe it approaches Nirmus, but the charac- 
ter of the clypeus and the general form of 
tK)dy, as well as its evident relationship to 
^lebrachys, would prevent its reference to 
that genus. 

DocophoruB syrini Packard — cited in Piaget, p. 
31— Gnrlt. 

I have not met with this description, nor 
with any form which would seem to repre- 
sent it. 

DocophoniB quiscali n. sp. 

Clypeus broad, lateral angles rounded, with front 
slightly incurved, in some cases almost truncate, 
nearly as broad at tip as at base of trabecular, 
transparent for about one-fourth distance from tip 
to trabecuhe. Trabecuhe large, curved, and with 
^ther acute tip ; margin of clypeus and head with 
scattering hairs ; metathorax with a complete band 
posteriorly set with hairs ; abdominal segments with 
Wds extending about one- third across the posterior border of these bands, with 
clear spots from which arise long, rather slender hairs. The eighth segment with the 
brown band extended entirely across. Beneath a large brown patch occupying the 




Fig. 141. — Docophorwt quisaili — en- 
larged (original). 
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lixtb, aeventb, aadtonchingtho eigbth segment, regnlarly roaiid«d in front, rou^ilf i 
-sxciaed behind -, brovra spots located near the margin on each segtuent back to th* 
eighth; those on the sixth Begment form the outer portion of the genital patdL 
Cength, 2 mm. 

General appeivraDce of communin, of vhich it might be considered a 
variety, but it is quite distinct and constant in form of clypeua iind 
genital patch, and »eenistooccur only on Qui8calus,its nearest ally t>eing : 
4 specien occurring on Agelatvs phcentceus. 
Prom crow blackbird, collected at Ames, Iowa. j 

This is a very common species on this host, and I liave noted it ia . 
various collections. 
DooopboniB agelali n. sp. 

Similar to quiscati, but alightly narrower. The clfpens truncate oi slightly i 
Toundeil, the sides sloping; tralieculie curved on front margin, straight behind; tha c 
apeK somen hat acuminate; bands on the abdomen broad, nmch inoised attnsartioni i. 
af the hairs ; band on the eighth segment contracting in the middle, almoat broken. : 
Beneath, tliii genital patch large, strongly curved in front, deeply and irregnlarly t 
incised behind ; lateral apotn small, rather elongated, uhlique. Qaite close to gititeal^ v 
and both might be considered varieties of conmuiiu, bat seem well established. 
Doct^horus sialil ii. sp. r 

Clypeus tapering, lateral angles rounded, front conves, or Tory slightly incurrei ;e 
at extreme apex; no transparent portion iu front of the chitinons bars; trabecniB 'S- 
qtrougly curved in front, slightly curved behind, acuminate at tip. j^ 

On Sialia viatis, Merriam Goll. Belongs to communis group, but j^ 
separated by head characters. 

Dooophonis corvl n. sp. , 

Whitish, with black and fuscous bands and stripes. 

Length of b<Hly, 2.5 mm. ; head, 0.75 mm. ; abdomen, 1.17 mm. Width of head, ^ 
0.70mm.; abdomen, 0.98 mm. {. 

Head Kcaroely longer than wide, truncate in front; clypens brood; clypealsignMora-^ 
,e and elongate posteriorly; posterior part black; anterior portion with a r 
, broad fuscous margin; antennal bands deep fusoons; '^ 
trabeculiD strong, convex in front, slightly concave '- 
behind, blackisli band at base extending along posterior 
border; anteMna'rathcreJender, basal joint largest, with 
ablack band ex tendingnearly aronnd, deepest in front; 
second joint slender, long, mostly black, with a de«f 
incision of the black portion toward the tip, joints 3, 
4, and 5 nearly equal, black, distal joint scarcely u 
dark as the others; eyes prominent; temporal lobes , 
clear, with black border, in which are three clear 
spaces, from which hairs arise; occipital bands verj 
- 'W 1-, black; occiput slightly sinnons. Frothorax narrow, 

f with broad, black margin; metathorax nearly twioeM ^ 

*" wide as prothorax, lateral angles rounded, deeply mu- L 

gined, with black extending medially and nearly oiii^ J 
^\ ing; eacli side set with abont eight hairs arising finM V 
round, clear pnstules. Legs banded and striped witb ■ 
Fio u —Doeopharvt eam~ black; abdomen oval, with broad fQsooiis margiBsI J. 
on rg |jr])(ma) bands estending well upon the disk; the posterior S 

margin set mth baire nbich arise from circular pustules near the margin sad ff 
from notches in the baod on the disk; large, clear, circular spots marking post- 
tion ofepiracies, eighth segment witb a bioad bnad extending clear aoruv; nisd 
»^3nBat with two triangular patches apptoi.m9,\« MAem«iVs',\»teMi. smgaa^i'* « 
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two or three long, slender hairs; gula with a fuscous patch produced in front; 
ftemnm with a small fuscous patch pointed anteriorly; genital hands rounded in 
ttont, i^ith two circular, clear spots hehind the front hordcr extending to near the 
margin on the sixth segment, posteriorly produced ; a rather narrow, rough-edged 
prcx^ss on the seventh segment; a series of suhmarginal spots on segments 3 to 9, 
(hoee on the eighth and ninth merging into a single triradiate spot. 

ComiDon on Corvus americantis, Ames, Iowa. This is probably Pack- 
ard's lApeurus corviy which was evidently described from an immature 
specimen. 

Docopboms minuto-trabecnlatus n. sp. 

Head pointed, strongly tapering hefore antennas ; clypeus narrow, slightly convex 
in front; anterior portion transparent; clypeal mark rounded hehind, no hairs; 
trabecnlse very small, giving appearance of a Nirmus to side of head ; eye not promi- 
nent; antenniB short, rather strong, joints equal, two hairs on margin; temporal 
lobes full; occipital bands not conspicuous; all bands on head joint, occiput 
itraigbt; prothorax about half the width of head, colored at sides, central stripe 
light; metathorax curved behind, colored at sides, central stripes continuous, 
with prothorax clear; colored portion incised for insertions of hairs of posterior 
border ; lateral bands of abdomen very short, except on first segment, where they 
extend inward as far as colored portion of thorax, bands less prominent on pos- 
terior segments; eighth without coloration; two faint spots on terminal; ninth 
legment, abdomen, oval, nearly round ; a row of four hairs each on segments 3, 4, 5, 
and 6, marginal hairs on each segment back of fifth ; legs colored yeUow ; tibia) larger 
titan femora; color light yellow for colored portions, mostly whitish, possibly not 
laUy mature, but has appearance of adult. 

On Fulica ameHcana. 

Differs in form of clypeus and abdomen from any species known to 
me as occurring on related birds. Collected from a stuffed bird in the 
museum of the Iowa Agricultural College. In the minuteness of the 
Itrabeculae this sx>ecies might be taken for a Nirmus, but in the form of 
I file head and abdomen, and in general ax)pearance it is decidedly a 
|Doeophorus. 

Docqphoms fuaco-ventralis n. sp. 
Quite uniformly chestnut brown, rather slender. 

Length, 1.26 mm. ; head, 0.47 mm. ; abdomen, 0.61 mm. Width of hea<l, 0.40 mm. ; 
ikdomen, 0.47 mm. 

Head longer than wide; clypeus, broad, truncate, thin in front, and with a ventral 

loteh at tip; clypeal signature strong, a long, strong, dark-brown spine passing 

Uekward to a point midway between antennie; sides of clypeus a little concave; 

tnbecolse strong, forward margin curved (shape of communis) ; antenuii; slender, 

iVl^t brown; temporal lobes rounded; occipital bands running outward to bases of 

jiBtennie; occiput nearly straight; prothorax small, sides straight, widening a little 

'Wbind, posterior border slightly convex; metathorax broader, widening rapidly, 

i^rtinctly angled behind, hind border with a row of hairs ; abdomen above brown, 

bands reaching nearly to center, leaving a narrow, whitish, membranous stripe 

base to eighth segment; eighth segment entirely corueus and brown, margin 

blackish line, a row of strong, golden hairs on posterior border of each seg- 

itto eighth; beneath uniformly dark brown, obliterating genital bands; legs 

quite uniform with body in color. 

rgiJ On wood pewee (Contopus virens) Cornell University collection: also 
i^ file Bornett collection. 
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AppiroacheB communis type iu some respects; but differs, I 

flrom any variety of communis in approximation of banda on al 

aud aniform brown color of veiiti 

face of abdomen and size of legs. 

DooopboruB coocygi n. ap. 

Head large, iu male Dearly as large i 
men, bright feiraginoiiH; abdomen whi 
cept in center and comeoue portions, w 
dark, almost blackish, and give abd 
liluiah- black cast. 
Length, 2.5 mm. 

Head large, triangular; clypeus broa 
ginate in front between prodnced chitin 
and with transparent expansion lateral] 
ing three long hairs each side, a deprusii 
vation above, but with Higoature inconaj 
Iraheculie mther small, blnntlj' curved 
apex in front, point acutely angled; i 
slender; eyes not conspicnons; tempur 
regularly rounded; hind bonier of hea< 
Htraiglit, very slightly concave ; prothors 
rate, slightly widening behind ; metatho; 
ened behind, posterior border regnlarly 
A transverse hand behind the middle 
front, distinct behind, and with its hin< 
incised by circular spots, ft'om which o 
a series of haira. 
Abdoraen short, broad, scarcely wider thanbead, mostly covered with dark 
but the membrauoiis portions whitish. Female be- 
neath, with brown fasciui or circular apota forming a 
aeries arouud border, a pair un sixth segment extend- 
ing farthest into disk, and on eighth segment nearly 
meetiog on median line with denticulated border. 
Male with a broad median ventral stripe running from 
disk to margin of terminal segment, and with broad 
lateral fascia on the discal segments. 

On yellow-billed cuckoo, Lincoln, Kebr., col- 
lected by Lawrence Bruuer. Differs from D. 
laii/rons in having narrowed clypeus and in 
markings of ventral surface of abdomen. 
Docopborus Bpeotyti n. sp. 

Head longer than broad, or in female almost as wide 
as long, tapering with a little concavity to front, mar- 
gin of clypens in front tmncate or slightly convex of 
medium width; signature long, acute, bat not deeply 
colored ; trabeoulie short, acutely pointed, very slightly 
swollen at base; antennfe slender, j oints 1 and 2 eqnal, 
each nearly twice as long as 3, 4, or 5, the latter eqnal 
in length; temporal lubes narrow. 

Body rather slender ; prothorax quadrate ; meso-meta- 
thorax wider than basal segment of abdomen. Abdomen narrow in male, 
parallel; in female widening to fiftii segment, clothed with long hairs ai 
doraa] faaeim, ratiier short in female, longer in male; color, light brown. 
Length, malo, 1.70 mm. ; female, 2 mm. 
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On burrowing owl [Speotyto cunicularia hypogcea) ; firom Prof. Lawrence 
Bmner, Lincoln, Nebr., I male, 1 female, and from C F. Baker, Fort 
Collins, Colo., 2 males, 2 females. 

>ocoplioraB calvus Kellon^g. 

Xew Mallophaf^ p. 79, PI. Ill, fig. 1. 

On Uria troile calif ornicaj Monterey, Cal. (Kellogg). 

kxsoplioraB ftiliginoBas Kellogg. 
New Mallopbaga, p. 80, PL lH, fig. 2. 

On Gharadrius squatarolay Lawrence, Kans. (Kellogg). 
k>coplioniB gravioeps Kellogg. 

New Mallopbaga, p. 82, PI. Ill, fig. 3. 

On Fulica americana^ Monterey, Cal. (Kellogg). 
^ocophoras acutipeotiis Kellogg. 

Xew If allopbaga, p. 84, PI. Ill, fig 4. 

On Gerorhinea monoeerata^ Monterey, CaL (Kellogg). 

DocophomB quadratioeps Kellogg. 
Kew Mallopbaga. p. 85, PL III, fig. 5. 

On Fulica americanay Monterey, Cal. (Kellogg). 

Docqphoms montereyi Kellogg. 
New Mallopbaga. p. 87, PI. Ill, fig. 6. 

On Synthliborhamphus antiquusj Bra^hyrhamphtut marmoratus^ and 
ttjffihorhamphus aleuticuSy Monterey, Cal. (Kellogg). 

Docophoms ocoidentalls Kellogg. 

New Mallopbaga, p. 88, PL HI, fig. 7. 

Ou fulmars, FulmaruSj Monterey, Cal. (Kellogg). 

Docophoms kansenalB Kellogg. 
New Mallophaga, p. 91, PL III, fig. 8. 

Ou eared grebe, Colymhus nigrieollia cali/ornicttSj Lawrence, Kans. 
(Kellogg). 
DocophoruB atricolor Kellogg. 

New Mallopbaga, p. 93, PL III, fig. 9. 

On murrelets, Monterey, Cal. (Kellogg). 

SocophomB inBoUtuB Kellogg. 
New Mallophaga, p. 94, PL IV, fig. 5. 

On Aleutian murrelet, Ptychoramphns aleuticusj Monterey, Cal 
(Kellogg). 

linnuB diBCOcephaluB N. 
On Hali€Btu8 leueooephalua (Burnett collection). 

IhmnB enxoninB NitzBch. 
On Oypaetus barba^tus (Burnett collection). 

nrmiiB AiBCUB Nitzsch. 

Nirmu8/u§eu» Nitzscb MSS., Denny, p. 118, PL IX, fig. 8 ; Giebel, p. 123, PL VIII, fig. 2. 

From Buteo swainsoniy Ames, Iowa, Accipiter velox (Merriam). 
KnmiB brachythoraz Giebel. 

GiebeL p. 134 ; Piaget, p. 150, PL Xn, fig. 8. 

From Ampelis cedrorum^ Ames, Iowa. 
BmuiB sabmargineUtiB N. 

Mitncb, Zeitacbr. f&r g. NatnrwisBonsoh., 1 866, YoL XXVIII, p. 368 ; Giebel, p. 148 ; Piaget, p. 155. 
Virmua menura-fyroB, Coinde, Balletin de Moscon, Vol. IV, p. 4^. 

^m lyre-bird, Menurasuperbaj (Museum specmieii^'i'^VcJViA^*^*^^^^ 
fOeotion), 
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NirmuB fenestratus N. 
On Coccyzus erythrophthalmus (Burnett collection). 

Nlnnus cyclothoraz Nitzsch. 

Burmeister, Handbuch, Vol. II, p. 429, fig. 10; Denny, p. 150, PI. XI, fig. 6; C.iebel, p. 137, PI. VI 
fig. 9; Piaget, p. 162. 

From English sparrow, Passer domesticus (Laurent collection), and 
Acanthis linaria (?) (C. B. Cook collection). 

Ninxius candidus Nitzsch. 

On Melanerpes carolinus (Burnett collection). 

Nirmus omatissimus Giebel. 
Giebel, p. 144; Piaget, p. 163. 

From Agelaius phcenicetts (Cassino collection). 

This handsome species can quite certainly be referred to GiebePs 
species, though his description is not very full. 

Nirmus ornatissimus, var. zauthocephali, n. var. 

In the male the ventral median patch is extended to the tip from the sixth seg- 
ment, there being clear lateral spaces on segment 6, and a large, clear median space 
on segments 7 and 8, and lines of dusky running from this patch to margin of seg- 
ments posteriorly on 6 and 7 and a small spot on 8 at sides. 

On yellow-headed blackbird (Xanthocephalus xantkocephalus), col- 
lected at Fairfax, Iowa (H. O. collection). 

Nirxnus pileus, N. 

Nitzsch, Germar's Mag., Vol. Ill, p. 291 ; Zeitschr. far g. Natnrwisaensch., 1866, Vol. Xxvill, 
p. 373 ; Giebel, p. 162 ; Piaget, p. 182, PI. XV, fig. 6. 

From stuffed specimens of avocet, in museum of Iowa Agricultural 
College. A well-marked species, our specimen agreeing perfectly with 
description in European works. 

Nirmus citrinus Nitzsch. 

Nirmus citrinus Nitzsch, Zeitsch. fur gesammt. Natiirwissensch., 1886, Vol. XXVIII, p. 378. 

Nirmus alecB Denny, p. 137, PI. IX, Fig. I. 

Nirmus citrinus Giebel, p. 177; Piaget, p. 190, PI. XVI, fig. 8. 

From Aliens alle (Cassino collection), SimorhynchiispygmeeiiSj 8, cristas 
tellusj S. pusillus, and Synthlihorhamphiis (Stejneger collection). 

NirmuB Uneolatus Nitzsch. 

(1839) Nirmus Uneolatus 'SitzBch. Burmeister, Handbuch, Vol. II, p. 428. (No description.) 
(1851) Nirmus omatus Gmbe, v. Middendorfi^s Sibir. Keise477, Taf. l,fig.4 (vide Giebel). 
(1866) Nirmus Uneolatus Nitzsch. Zeits. fiir ges. Naturwis., Vol. XXVIII, p. 376; Giebel, 1T7, 
Vol. IV, pp. 5, 6, 7, 8; Piaget, 199, PI. XVI, fig. 3. 

From herring gull, in collection of S. E. Cassino; Baker collection, 
Elkhart, Ind. ; also recorded by Kellogg, New Mallophaga. So far as 
I can discover, there is no description of this species prior to that of 
Grube's in 1851, the name alone appearing in Burmeister. 

Nirmus cdgnatua Piaget. 

Les P6dic., p. 186, PI. XV, fig. 8. 

From avocet, collected from stuffed bird in museum of Iowa Agri- 
cultural College. 

This species has so much the aspect of a Lipeurus that I fail to so* 
on what basis Piaget places it in Nirmus. It is readily characterize 
by the prolonged point to clypeal signature. 
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IBimiiB gracilis N. 

Mrmus gracUi$ Nitnoh. 

Nirmus eUmgatu* Denny, p. 140, PI, YII, fig. 4. 

Kirmut graeUia Piaget, p. 157, PL XIII. fig. 10. 

Small, light brown. 

The head and body both lanceolate in shape. Head abruptly lanceolate, the tip 

iNurrow and forcipated; olypeal suture fairly distinct, a trauHpareut anterior border 

projecting slightly in front of the forceps like side pieces and involute, furrowed 

])eneath, and a narrow slit passing backward from this furrow to the mandibles,* 

trabeculsfi inconspicuons ; antenna) short, first joint but little larger than the others; 

temporal lobes curved on the lateral margin ; posterior augles abruptly rounded with 

« single hair; occipital very slightly concave ; prothorax constricted behind ; meta- 

thorax much wider behind than the base of abdomen, with a fringe of long hairs ; 

abdominal segments about equal in length, light brown, with a central lighter stripe 

and sutural margins and a lighter submarginal space, giving a series of four (juad- 

rate round margins to each segment; posterior margins of the segments without 

hairs except a single one at the lateral angles of segments 2 to 5, two ou segments 

6 to 7, and several scattering hairs on terminal segment. 

Described from one specimen taken from the purple martin (Progne 
^Ms)^ Ames^ Iowa, in company with numerous specimeus of Meuopon 
and Docopliorus, 

The lanceolate form of the head and the body and narrow forcipated 
tip of the clypeus are the most distinctive characters of the species. 

While evidently to be referred to the above species, the description 
will indicate the details of character in our form. 

NinnuB forvus Nitzsch. 
Nirmut furoua Nitzsch. 
Nirmvt obtcurit Denny, p. 147, PI. X, f. 6. 
mrmut furvus Giebel, p. 163, PI. V, f. 2, 8. 
Nirmus obteurus Giebel, p. 16. 
Nirmut furvus Piaget, Lee P^ic., p. 169, PI. XIV. f . 8. 

Brown, with a distinct dark border. Head elongate; clypeus tapering, with a dis- 
tinct suture, circular in front and with a wide clear margin, a short hair on each 
Bide; antennal band heavy, internal band narrower, approaching the antenual band 
in front of trabeculsB, a median light line reaching the mandibles from the clypeal 
satnre; trabeculsB sharp, conic, transparent; antenna) with second joint as long as 
the third and fourth; temporal lobes slightly widening behind, posterior angles 
regularly curved ; occiput slightly incurved; prothorax margined with dark brown, 
widening behind; metathorax twice as long as prothorax, broadly margined with 
brown, widening to behind the middle, where there appears to be a pretty distinct 
Biitare, as if the mesothorax and metathorax were not fused, with two prominent 
luiirson each lateral angle; legs brown; femora thick, paler on under side; abdo- 
men with a broad, dark-brown or blackish margin, light brown in the disk, with a 
light line on each segment from 2 to 6; the posterior end of this line merging into a 
dark circular spot open in front; segments 1 and 2 with two hairs each arising from 
clear dots each side of the central dark spot; segments 3, 4, 5, and 6 with hairs 
ttising from light dots on posterior margin, two bordering the black central spot, 
the others midway from these spots to the margin ; seventh segment with hairs near 
the posterior angle ; eighth with two lateral hairs each side ; segments 2 to 7 with 
>^0Tt hairs on the outer angle. 

Described from one female specimen, taken from Phalaroj^'us tricolor j 
itt the museum of the Iowa Agricultural College. 
4653— No. 5 15 
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The species is specially marked by tbe presence of the central line 
on the abdominal segments 2 to 6, which, merging into the dark spots, 
resemble a series of locks. The general agreement with descriptioiui 
of furvus is very close and it is referred to this species. 

Nirmiis rotundatus n. sp. 

Very broad and conspicuously marked with black and dark brown ; tyi>e of hUi- 
faaciati. Head cordate, regularly curved in front, very slightly conic, the tip 
barely truncate, the antennae and internal bands broad and prominent and inclosing 
a broad lateral clear space; also a broad, clear furrow from tip to mandibles, 
broadening in front of mandibles to form a wide, clear arc; trabeculae inconspicu- 
ous, antenna) short, first two joints thicker than others, all but first annulate with 
black, last three nearly equal ; occiput slightly incurved, a long hair at posterior 
angle of temporal lobe; prothorax widening behind, dusky at sides; metathoraz 
widening much behind, a blackish band running across a little behind the center of 
posterior margin, obtusely angled, set with bristles; legs large, femora at base 
above and tibia) on dorsal side heavily marked with black and dark brown; 
abdomen ovate, very wide, widest slightly in front of middle, with broad transverse 
bands above and below, those above broken on disk except on eighth segment; 
large, clear spaces surrounding spiracles; genital band arched on eighth segment 
and with slender, dusky stripes running forward and slightly outward on seventh 
segment ; ninth segment with short band or double spot. 

This species is of the general type of variusj but much broader. In 
this respect it is similar to latifasdatus Piaget, described from Xulh 
mantolaj but the clear spaces of the anterior part of the head are 
broader, the abdomen wider, the lateral bands extending farther 
toward the center, and circles around the spiracles larger, the head 
much more decidedly rounded in front, the clear spaces of clypeus and 
margin larger, and other characters indicating it to be a well-established 
form. 

Described from one specimen collected from crow {Corvus americaiiv^^\ 
at Ames, Iowa. 

Nirmus picturatua n. sp. 

Head elongate cordate, one hair visible each side, margined with black, apex clear, 
margin widening to base of antenme, and from this point directed inward one-third 
width of head and then back to side of bead ; temporal lobes narrowly margined, 
occipital bauds not blackened, occiput not margined; antennae with joints sab- 
equal, annulate; prothorax or humeri iu front and margin behind black; metftp 
thorax with broad, black baud widened at sides to form snbmargin ; legs strongi 
femora at base and tip and tibite at tip broadly annulate with black or dark brown; 
abdomen with broad, black margin on segments 1 to 7, broad ventral median bands 
on segments 1 to 5, faint on 1 and 2, not separated by median clear space, but with a 
transverse light band a little behind the middle of each dusky band ; on segments 
6 and 7 a continuous black patch, narrowing to posterior part of seventh, and contin- 
ued as a narrow stripe to join the arc on the eighth segment in female and extended 
to tip of body iu male ; a few scattering hairs at the tip of the body, with some light 
portions laterally on seventh segment ; seventh and eighth segments with dusky tse 
open in front, and eighth with a medial dusky spot and a marginal faint dusky spot; 
ninth unmarked, but indented at tip. The dorsal and ventral spots are not easily 
distinguished on account of thinness and transparency of body. 

Taken from Sttirnella magna^ Ames, Iowa. Yery closely related to 
ornatissimusy but differs distinctly from species on Agelaius bM 



8UBORDEB MALLOPHAOA. 227 

Xanthocepbains in being a little larger, the el>i)eii8 more n>niide<l inter- 
nally, and in the absence of occipital bands, and in the median bands 
id abdomen not sharply defined. 

mzmiis paUidoB n. sp. 

Almost white thronghont. He»d bluntly conic in front of ant«nn;i'. an long aa 
wide; clypena concsTe, a nther deep rentral furrow mnnini: from tip t4» mandibles; 
mandibles chestnnt, a single hiur at posterior angl«* of temporal lolies. widening 
behind; occiput conTex, slightly emarginate in center; antenna- with b;k8al joint 
laiger than others, bnt short ; second joint longest, fifth joint ulmo>t a8 long as second, 
third and fourth equal; prothorax rather narrow ; metathorax bn>udeued with lateral 
angles bnt little behind center and bearing several stiff hairs ; p<>8teri(»r l>onler sub> 
angnlate, a few hairs toward the enter margin; legs nncolored, claws tinged with 
brown; abdomen elliptiCy uncolored, sparsely hairy at sides posteriorly. 

Taken firom rose-breasted grosbeak {Habia ludoriciana)^ Ames, Iowa, 
All specimens, four in number, show the pallid character of immature 
individuals, but as the largest shows no more coloring than smallest, 
and all api)ear to have chitinous framework thonmghly developed, it 
seems proi>er to consider them fiairly mature, at least. I can not con- 
nect them with any described species, and believe the above dia«rnosis 
will serve to distinguish them even if additional material should bring 
to light more mature specimens. 

Hirmos aecondazina n. sp. 

Type cireumfaseUUi. Head longer than wide, rounded in front and slightly conic ; 
antennal band strong, thickened at margin; trabeculit> conic; antenna^ rather long, 
fint joint strong, second joint slender as long as third and fourth together; eyes 
prominent; tem}>oral lobes narrowing behind, two hairs, one at middle of lateral 
margin the other at posterior angle ; occiput slightly sinuous ; thorax narrow ; pro- 
thorax slightly widened behind, a strong bristle at posterior margin ; metathorax 
contracted for one-third its length, widening behind; posterior margin regularly 
enrved with stiff hairs set in pairs; legs strong, anterior femora with a prominent 
callosity at tip above; abdomen widest behind the middle, marginal bands strong, 
projecting deeply into preceding segment, and recurved in segmenls 1 to 5 and very 
slightly in segment 6; genital spot running from sixth segment to the tip and 
widening posteriorly. Color uniformly light brown, more prominent on margin of 
bead; thorax and abdomen separated by clear lines on the sutures and by a median 
light line longitudinally in the front portion of the disk. 

On Corvus americantiSj Ames, Iowa. 

iTinnnB orpheus n. sp. 

Head large, rounded in front, with continuous marginal band; antenna' slightly 
<larker toward apex, eyes distinct; temporal lobes with blackish margin shading 
gradually toward the disk, with two hairs; occiput slightly concave; prothorax 
^hort, transverse; metathorax more than twice as long as ])rothorax, enlarging 
posteriorly; a hair at lateral angles; legs fuscous, somewhat more dusky on the 
dorsal border of femur and tibia>; tip of femora subannulate; abdomen enlarging 
posteriorly, margin without deeper bands, median bands broad separated by wide, 
clear space on the sutures, those on the sixth, seventh, and eighth segments merging 
into a median stripe. 

Length, 1.60 mm. ; head, 0.5 mm. ; abdomen, 0.9 mm. Width, head, 0.37 mm. ; 
abdomen, 0.5 mm. 

Described from two male specimens, both of which appear to be 
scarcely mature. 



228 INSECTS AFFECTING DOMESTIC ANIMALS. 

On Galeoscoptes caroUnensis, Burnett collection. 

Approaches the Nirmus annulattis, occurring on Ceophlceus pileatus^ 
but lacks the annulations of the antennsB. The black margin to the 
abdomen and the median bauds are differently arranged. 

Nirmus tyrannus n. sp. 

Yellowish brown, with darker margin to metathorax and abdomen. 

Head conic, tapering sharply in front, but with rather broad truncate clypens; 
antenntB inserted midway, second joint about as long as third, fonrth, and fifth 
together; eyes prominent; occiput emarginate; thorax short; metathorax but 
little longer than prothorax; legs long, middle and posterior coxae elongate; 
abdomen narrow, enlarging posteriorly, quite uniformly yellowish brown, with 
four hairs arising from minute, clear spots near the posterior margin of segments 3, 
4, 5, 6, and 7. Also on the same segments are hairs arising just within the marginal 
band and one or two hairs at the lateral angles; spiracles located in clear spots jnst 
within the marginal band ; eighth segment a transverse band, including two clear 
spots from which hairs arise ; ninth segment very small. 

Length, 2.6 nmi. to 2.8 mm. ; head, 0.7 nun. ; abdomen, 1.68 mm. Width, head, 
0.54 mm. ; abdomen, 0.63 mm. 

Described from two specimens (on Tyrannus) from the Burnett col- 
lection, both females. 

Nirmus cordatus n. sp. (PI II, fig. a). 

Head cordate ; abdomen ovate, tapering pretty sharply eandally. Color fulrons. 
Head regularly rounded in front; clypeal signature faint; antennae inserted in front 
of the middle, rather thick ; eyes large, prominent ; occiput emarginate, with black- 
ish border ; temporal lobes with two hairs ; prothorax short, a short hair on the 
angle ; metathorax obtusely angled on the abdomen, two hairs at the lateral angle; 
legs strong, bright fulvous without bands; abdomen ovate, with transverse brown 
bands separated by clear spaces at the sutures, most distinct on the disk, a few short 
hairs at the angles of the posterior segments. 

Length, 2.44 mm.; head, 0.66mm.; abdomen, 1.41 nun. Width, head, 0.73mm.; 
abdomen, 0.94 mm. 

On Limosa hcemastica^ Burnett collection. 

Described from a single female specimen and an immature individual. 
The species, however, seems to be a well-marked one, and it seems 
proper to give it a description. 

» 

Nirmus margiuatus n. sp. (PI. II, Hg. b). 

Head and body with a blackish margin, gula with an inverted shield-shaped 
fuscous spot. 

Hoc^d longer than wide; clypeus broad, rounded with a wide continuous band; 
antennae with rather deep insertions ; second joint about twice as long as the others, 
joints 3 to 5 with dusky annulations; occiput transverse, straight; prothorax 
short, rather deeply inserted in the head; metathorax twice the length of pro* 
thorax; posterior margin straight; lateral margin with blackish spots anteriorly and 
a larger fuscous patch posteriorly, with a prolongation inward to near the center; 
femora with a blackish dorsal spot extending into a partial annula; tibiae ^i^^ 
apical external spot and an internal black stripe ; abdominal segments 1 to 7 with 
a black border and more or less distinct median transverse fuscous bands; eighth 
segment with a narrow fuscous band produced in front and with two clear pustol®* 
from which arise long slender hairs. 

Length, 2 mm. ; head, 0.56 mm. Width, head. 0.40 mm. ; abdomen, 0.48 mm. 

On Ce<yphlceti8 pileatusy Burnett collection. 



SUBORDER MALLOPHAGA. 229 

IVinnus abmptus n. sp. (PI. 11, fig. c.) 
Head paxabaloid, almost conical in front, with a distinct ventral furrow in front 

of mandibles, outer margin deeply infuscated, becoming darker to the base of the 

mtennsd; antennal pits surrounded by a broad, dark border, curved in front, 
straight behind, merging into a somewhat acute angle inwardly; antenna) obscurely 
aonnlate with fuscous, deepest on fourth aud fifth joints, fifth joint nearly as long 
asthird and fourth together; temporal lobes margined with a narrow black stripe, 
a single hair at the outer angle; occiput straight; prothorax small; metathorax 
about as broad as head, with deep stripes set into margin and merging into a trans- 
verse stripe; posterior margin Bet with a row of stiff hairs; legs robust; femur and 
tibisB annulate at distal ends with fuscous and showing dorsally and ventrally deeper 
blackish spots ; abdomen, with segments 1 to 7 with rather broad blackish margin 
within which the disk is light, clear, slightly yellowish and with a central row of 
transverse bands on ventral surface, those of the sixth aud seventh segments merged 
together and connecting with the transverse stripe on the eighth segment, the lateral 
portions of which are curved forward; terminal segment slightly notched, a single 
series of hairs on the posterior margin of segments 5 to 8 and single hairs at the lateral 
angles on segments 3 to 7. 

Length, 1.69 mm. ; head 0.39 mm. ; abdomen, 1.08 mm. Width, head 0.35 mm. ; 
abdomen, 0.51 mm. 

On CoUnusvirginianuSj'BiXTuett collection. Described from one mature 
ndividual, the slide also containing an immature one, which presents 
the same characteristics except in the intensity of the dark markings. 
This species is of the general aspect of ornatissimus^ differing in the 
intensity of the abdominal margin and some of the head markings, and 
as it occurs on so distinct a group of birds it seems worthy of separate 
description. 

Nirxnus parallelus n. sp. (PI. II, fig. d.) 

Long and slender, recalling the form of Lipeurus h<iculu8. Head long, slightly 
conic ; clypeus wide, slightly convex ; antennm dusky at tip ; forehead wi^h a clear 
space in front of mandibles and a subquadrate clear space between the internal 
bands, but the anterior portion of clypens dusky; orbital and temporal lobes 
strongly margined with black; prothorax quadrate, slightly narrowed in front; 
metathorax lobed at the sides; mesosternum, with central fuscous patch, emarginate 
in front, truncate behind, connected at sides with patches extending in from border; 
abdomen elongate, sides parallel, margins black ; disk, with median brown patches, 
emarginate laterally, and separated at the sutures by transverse clear band ; middle 
and posterior tibiae, with a dark spot nearly encircling the tip, male similar to the 
female; terminal segment of abdomen rounded and dusky; genital hooks heavy, 
incurved. 
5 Length, 2 mm. ; head, 0.42 mm. ; width, head, 0.25 mm.; abdomen, 0.37 mm. 
i Length, 1.74 mm. ; width, abdomen, 1.74 mm. 

On ^gialitis vocifera, Burnett collection. (Description written in 
May, 1894.) 

This species is remarkably like the Lipeuri in appearance in the 
slender body and parallel-sided abdomen and the character of the legs, 
but there is no trace of a process upon the third joint of the antennsB 
or of the notch in terminal segment of male. 

Kellogg's description of Nirmus hoepMlus from a female specimen 
from same host agrees quite closely in most respects, but diflfers in pro- 
Portions of head. The tyi)es for my description being now in the Boston 
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Society of Natural History, a detailed comparison is impossible. Com- 
parisons of a greater series of specimens will very likely prove their 
identity, in which case Kellogg's name will have priority. Kellogg^s 
suggestion that this represents Packard's Idpeurus gracilis seemg 
quite well i'ounded. 

NirmuB praestana Kellogg. 

Now Mallophaj^a, p. 99, PI. V, flga. 1 and 2. 

On royal tern, Sterna maxima^ Monterey, Cal. (Kellogg). 

Nirmus hebea Kellogg. 

New Mallopliaga, p. 101, PI. V, fig. 3. 

On royal tern, Sterna maxima^ Monterey, Cal. (Kellogg). 

NirmuB farallonii Kellogg. 

New Mallopliaga, p. 103, PI. V, fig 4. 

On PhaUwrocorax dilophuH albociliatVrS^ .Monterey, Cal. (Kellogg). 

Nirmus orariua Kellogg. 

New Mallophaga, p. 104, PI. V, fig 5. 

On Charadrius dominicus^ Lawrence, Kans. (Kellogg). 

Nirmus giganticola Kellogg. 

New Mallophaga, p. 105, PI. V, fig. 6. 

On Diomedea albatrus^ Monterey, Cal. (Kellogg). 

Nirmus boephilua Kellogg. 

New Mallophaga, p, 107, PI. V, fig. 7. 

On ^gialitis vocifera^ Lawrence, Kans. (Kellogg). 

Oncophonia minutua Nitzsch. 

Nirmus tninutus Giebel, p. 170, PI. V, fig. 7. 
Oncophoru8 vUnutua Piaget, p. 215, PI. XVIII, fig. 2. 

On Fulica americana Ames, Iowa. 

Goniocotes rectangulatua Nitzsch. 

Gonioeotet reetangulatitt 'Nitzsch, Germar's Mag., Vol. Ill, p. 294; Giebel, Epiz.. p. 185. 

I have not seen specimens of this species, but mention it here since 
it is so certain to occur here as well as in Europe. 

Goniocotea hologaater Nitzsch. 

RieinusgaUinceBe Geer, Vol. VII, PI. IV. fig. 13. 

Oonioeotes hologatter Nitzsch, Germar'sMag , Vol. Ill, p 294; Giebel, Epiz., p. 184; Garlt, Vol. 

VIII, PI. IV, fig. 1 : Piaget, Les P6dic., p. 231, PI. XIX, fig. 6; Osborn, Bull. 7, Div. Eut., 

Dept. Agr., p. 32. 

This is not the G. hologaster of Denny and of English and American 
writers generally, and I know of no positive record for America. 

Qoniocotea abdominalia Piaget. 

Oonioeotes hologatter Denny, p. 153, PL XII, fig. 4. 

Goniocotes abdominalis Piaget, p. 238, PI. XX, fig. 2; Osborn, Bnll. 7. Div.Ent., Dept Agr., p. 32- 

The species is usually known as hologaster in English and American 
writings. 

Qoniocotea compar Nitzsch. 

Gerraar'a Mag., Vol. Ill, p. 294; Denny, p. 152, PI. XIII, fig. 2; Gnrlt, Vol. VIII, p. 117 l*'- 
IV, fig. 2; Giebel, p. 183, PI. XII, figs. 10 and 11, PI. XX, fig. 8; Piaget, p. 234, Pl.XlX, 
fig. 10; Osborn, Bull. 7, Div. Ent., Dept. Agr., p. 33, fig. 19. 

From Columba HriOj specimens in Burnett collection. 

Goniodea dispar Nitzsch. 

Germar's Mag., Vol. Ill, p. 294 ; Denny, p. 159, PI. XII, fig. 5 ; Giebel, Epi»., p. 193, PL XII,fi«* 
12, 13. 
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A 8i>ecimen firom the quail in the Oassino collection is referred to this 
species. I have not been able to critically compare it with G. ortygis 
of Piaget. 

Goniodes cupido Giebel. ' 

Zeitscb. f. ges. Naturwissensoh., 1886, Vol. XXVIII, p. 387; Rudow, Zeitsch, f. gee. Naturwla- 
sensch., 1870, Vol. XXXV, p. 482; Piaget, Les PAdic, p. 250, PI. XX, fig. 8. 

From Tympanuchus americanus^ C B. Cook collection. 

Groniodea merriamanua Packard. 

Annual Report, U. S. Geol. and Geog. Survey, 1872, p. 731; Piaget, Les P6dio., p. 252 (cited). 

I know of no record of this species later than the original description. 

Groniodea damicomia Nitzsch. 

Zeitsch. f. ges. Xatnrwissensch., 1866, Vol. XVII, p. 119; Giebel, Epiz., p. 197; Piaget, p. 265, 
PI. XX, flg. 8; Osborn, Boll. 7, Div. Ent., Dept. Agr., p. 35, flg. 23. 

Specimens from the pigeon in the Oassino collection. 

Groniodea atylifer Nitzsch. 

Pedie%ilu9 melectgris Schrank, p. 504 ; Ooniodea stylifer Kitzsch, Gemiar's Mag., Vol. Ill, p. 204; 
Denny, p. 156, PI. XII, flg. 2 ; Giebel, Epiz., p. 200, PI. XIII, flg. 1 ; Gnrlt, Vol. VIII, p. 421, 
PI. IV, flgs.7,8; Piaget, p. 264, PI. XXII, flg. 1; Osbom, Bull. 7, Div. Ent., Dept. Agr., p. 
36, flg. 24. 

Specimens from the turkey {Meleagrin gallopavo), collected by Dr. 
A. Hassall, Baltimore, Md. 

Gcniodea ortygia Piaget. 

Les P6dic., p. 282, PI. XXIII, fig. 6. 

On Colintis virginianusy (vide Piaget.) 

Groniodea falcioomia Nitzsch. 
Ptdex pavonu Redi, p. 14. 
P^dieuliis pavonis Linii6, Vol. II, p. 1019,1765; Friscb, Ins., p. VIII, tab. 4; 1794 Fab., Syst. 

Ent. n. 27. p. 809- Fab., Spec. Ins. p. II, p. 381; Fab., Mant. Ins. I, II, p. 370; Scbrank, Ins. 

Aust. ; Panzer, p. 51, fig. 19. 
Nirmu» tetragonoeephalua Olfers, p. 9. 

Goniodes falcicomis Nitzscb, Germar's Mag., Vol. Ill, p. 293. 
Jlieinus pavonig Kirby & Spence, Int. Ent., Vol. II, PI. V, flg. 3. 
Ooniodes falcicomit Denny, p. 155, Pi. XII, flgs. 1 and 2 ; Giebel, Epiz., p. 198, PI. XII, figs, 14 and 

15; pavonii Denning. Proc. Ray. Soc. Edinb., 1871, p. VII; Piaget, Les P6dic., p. 275, PI. 

XXm, flg. 1 ; Osbom, Bull. 7, Div. Ent., Dept. Agr., p. 36, flg. 25. 

Common on the pea fowl. 

Ooniodea mephitidia Packard. 
Kept. IT. S. Geol. Survey, 1872, p. 732. 

Xot seen. It seems quite unlikely that a Goniodes should occur on a 
mammal except as a straggler, and I should incline to believe that the 
species is one of the forms occurring on the gallinaceous birds, and has 
possibly migrated to the skunk from its normal host when the latter 
^as devoured. 

^ipeurua heterographua Nitzscli. 

Oonioeotes humetti Packard, American ^^aturalist. Vol. IV, p. 94; Osbom, Bull. 7, Div. Ent., 
Dept. Agr., p. 34, fig. 21. 

In Burnett collection I find a species which agrees with Packard's 
description and figure, and which must, I think, be his humettiy but it 
*s not a Goniocotes, as I have specimens of both sexes, of what is evi- 
dently the same species, which prove it to be a Lipeurus. 
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Body margined distinctly with black. Head elongate, cordate; anteunse set in 
rather deeply; eyes conspicuons; antennal cavity and temporal lobes with black 
border extending inward to mandibles^ also a prominent orbital band ; occiput sin- 
uous; prothorax subangular, lateral angles a little behind middle, with a single 
prominent hair; metathorax short, posterior border straight, lateral angles with 
three hairs, margin very black ; legs rather slender ; abdomen with black margin, and 
more or less distinct median bands, which are separated in median line and most 
distinct at the anterior and posterior borders. 

On domestic fowl. Burnett collection, and Ames, Iowa. Specimens 
from Professor Bruner are from a young duck, and it seems probable that 
the species may occur on different domestic fowls where opportunity 
offers for its transfer from one to another. 

Packard's figure (fig. 116, ante) is fairly good, though it lacks in detail 
for the certain recognition of the species. 

LipeuruB baculus Nitzsch. 

Pfdex eolumhce majoris Bedi, Exp. pi. 2 (vide Denny); Louse of Pigeon, Albin, Aran. pi. 43. 

Pedieuhu eolumbce Linnseus. 

Pediculus coZumftflp, Geoffry, Vol, II, n. 7, p. 599; Schrank, p. 114, n. 4, Tab. Y., fig. 3; Fabricins 
Syst. Ent., n. 31, Spec. II, p. 482. 

Nirmus filiformis; Olfers 90. 

Lipeurua bctcvJus, Kitzscb, Germar's Mag. Vol. Ill, p. 293 ; Lyonet, p. 273, PI. XIII, fig. 10 ; Bur- 
meister, Handbuch, Vol. II, p. 434, 8 ; Denny, p. 172, PI. XIV, fig. 3 ; Gurlt, Vol. VIII, p. 424, PI 
VIII, fig. 9 ; Giebel, Epiz., p. 215, Taf. XVI, fig. 8, at. 9, Taf. XX, fig. 3 ; Girand, Bulletin del» 
Soc. Ent., 1859 ; Piaget. Les P6dic., 303, PI. XXV, fig. 2 ; Osbom, Bull. 7, Div. Ent., Dept. Agr., 
p. 38. 

Very common on pigeons and evidently very general in distribution. 
Cassino collection, H. O. collection; Hassall collection, and C. B. Cook 
collection. 

Lipeurus luridua Nitzsch ( f ). 

Elongate, nearly parallel, general color dnsky hrown. ■ 

Head tapering in front of antennee ; clypeal suture indistinct, sides of head broadly 
margined ; a large brown spot extending forward from the occiput, pointed anteriorly ; i 
antennae of male with a very large basal joint, a much-curved third joint with the ; 
fourth joint set upon the outside of the curve; thorax quadrate, broadly margined 
with brown; metathorax trapezoidal, with four hairs near the posterior margin; j 
legs large and strong; coxae of second and third pair enlarged; abdomen widest about 
the middle, in the male light dusky bands running from side to side, occupying fall 
length of the segments at margins ; segments 4, 5, 6, and 7 with long hairs at lateral 
angles, spiracles surrounded by a small, clear circle. 

I find it impossible to satisfy myself of the identity of my specimens 
from the American coot with the luridus of European authors The 
description given by Piaget and the figure (by Nitzsch) in Giebei are 
neither of them in accord with my specimens, and while Denny's figure 
might be made to fit, his description indicates blacker margin than in 
my specimens, and moreover, he does not seem to have been certain of 
his species, assuming it to be luridus from occurrence on the same bird. 
Therefore, while retaining the name with some doubt, I think it well 
to state the diagnostic features, and if additional material or compar- 
ison with European specimens prove it to be distinct, it will be time 
enough to give it a separate description and name. 
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Soxymetopus brevia Dufonr. 

(1835) PhUopterus brevU Dufonr, Annalefl de la Soc. Ent., Vol. IV, p. 674, PI. XXXI, fig. 8. (vide 

Piaget, Lea P6dic.). 
(1839) Lipeuma brevis {taurus of Nitzsch MSS.) Burmeister, Handbuch, Vol. II, 438. 
Lipeuru* tauru8, Kitzsch, Zeitschr. f. ges. NaturwissenBch., (1866), Vol. XXVIII, p. 385 (vide 

Giebel). 
(1864) DoeophoroidethreviM Giglioli, Qaart. Jour. Micro. Sc., 1864, Vol. IV. p. 18, PI. I. 
Lipeurus taurus Piaget, Lee P6dic., p. 332, PI. XXXI, fig. 3. 

Eurymetopustaurtu Nitzach, Taschenberg, Die Mallophagen (1882), p. 183, PI. V, figs. 8,8a. 
Lipeurtut tauru8 Osbom, Proc. Nat. Museum, Vol. XII, p. 188. 

It seems to me necessary to restore the Dame of Dufour for this species, 
as his description was published four years before any by Nitzsch, and 
in the first indication of the Nitzsch description (Burmeister, Handbuch 
II, p. 433) Dufour's name is given, and it is simply stated in parenthesis 
that it is the taurus of Nitzsch's MSS. On what ground Giebel should 
have resurrected the name taurus, or why Piaget should follow him in 
it, I fail to see, as both were familiar with Dufour's description. 

Piaget considers the L, pederiformis of Dufour an example of taurus 
not fully developed (in way of development). ' 

Lipeorus bifasciatus Piaget. 

Lea P6diculine8, p. 342, PI. XXVIII, fig. 1. 

From Pelecanus erythrorhynchoSj Davenport, Nebr. ; collection of Prof. 
Lawrence Bruner. 

Iiipeunis forficulatua N. 

Zeitschr. fur ges. Natnrwissensch. (Giebel Ed.), 1866, p. 386; Giebel, Insecta Epizoa, p. 238. 

From pelican, Ames, Iowa. Eecorded by Kellogg from Pelecanus 
aolifornicus (Monterey, Cal.), and Pelecanus erythrorhynchus (Lawrence, 
Kans.). 

Idpeurus temporaUs Nitzsch. 

Recorded by Kellogg, from Merganser serrator (Monterey, Cal.). 

^peuruB teataceua Tschb. 

Recorded by Kellogg, from Puffinus opisthomelas (Monterey, Cal.). 

liipeurus tozoceros Nitzsch. 

Recorded by Kellogg from Phala^rocorax dilophus alhociliatus (Mon- 
terey, Cai.). 

Idpeums longicomiB Piaget. 
Albin, pi. 49 ( ?) (vide Piaget). 

( ?) Lipeurut bretricomis Denny, p. 181, Tab. XIII, fig. 8. 
LipeuruM Ityngicornis Piaget, Les P6dic., p. 334, PI. XXVII, flg. 3. 

This species occurred in great numbers upon a cormorant (PhaUtcro- 
corax dilophus), taken at Ames, Iowa. 

laipeums squalidus Nitzsch. 

Pedicultu anatis Fab., Syst. Ent., p. 345. 

Idpeums »q'ualidu8'^itz8ch, Germar's Mag., Vol. Ill, p. 292 ; Denny, p. 176, PL XVI, flg. 5 ; Grube 

Vol. II, p. 486; Giebel, p. 241, PI. XVI, fig. 1; Piaget, p. 344, PL XXX, flg. 6; Osbom, Bull- 

7, Div. Ent., Dept. Agr.,p. 39, flg. 27. 

Common to many kinds of ducks, specimens in Cassino collection from 
Merganser serrator. Stejneger Collection from Eniconetta stelleri. 
(H. O. collection, N. M. collection.) 
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liipeums variabilis Nitzsoh. 

Pediculiu eaponU, Linn6, Syst. Nat., Vol. H, p. 1020, flg. 33; Faun. Saec., 1960. 

LipeurusvaridbUWNitzach, Germar's Mag., Vol. Ill, p. 292; Denny, p. 164, PI. XY, fig. 6; Giebelt 
Epiz., p 219, PI. XVI, flg, 3; Gurlt, Vol. Vin, p. 422, PI. VIII. flg. 10; Piaget, Lea P6dic., 
p. 364, PI. XXIX, flg. 4; Osborn, Boll. 7, Div. Ent., Dept. Agr., p. 41. fig. 29. 

A commou species on domestic fowls. 

liipeums polytrapeziua Nitzsch. 

Pedieulus meleagridU Linn^, Syst. Nat., Vol. II, p 1020, flg. 31 : Faun. Suec., 1958. 

lApeurus polytrapeziua Nitzsch, Germar's Mag., Vol. Ill, p. 293, Denny, p 165, PL XY, flg. 5; 
Giebel, p. 218, PI. XVn, figs. 1 and 2 ; Gurlt, Vol. VIU, p. 423. PI IV. fig. 11 ; Piaget, p. 367, 
PI. XXIX, fig. 6; Osborn, Bull 7, Div. Ent , Dept. Agr. p 41 fig 28, 

The common Lipeurus of the turkey (Meleagrts gallopavo). I have 
sX)ecimens collected from the wild turkey by Prof. H. W. Parker. 

Lipeoms jejunuB Nitzsch. 

On Anser albifrons gambeli (Cook collection). 

Lipeurus leucop7|;u8, var. /a«ciafu«. 

On Botaurus sp. (Burnett collection). • 
liipeurus pustulatu& 

On ^^Halicetus leucocephalus^^ (Burnett collection). 

Lipeurus botauri, n. sp. 

Slender, slightly marked with brownish, clypens mgose. Head tapering; dypeoa 
circular in front, with surface distinctly roughened with papilose rugosities, two 
hairs at the clypeal margin and two or three others on the margin of head in front ot 
antennaB and two on temporal lobe; occiput slightly concave ; prothorax slightly 
wider behind, tinged with brown at sides; metathorax qnadrate, wider behind; r 
posterior margin concave; legs large, anterior femora inorassate; abdomen with ^ 
faint brownish markings on each segment, most conspioaoas on segments 4, 5, and6; __. 
angles of segments 3, 4, 5, 6, and 7 with short hairs. .. 

On bittern or stake driver, BotaUrus leutiginosus. L 

Lipeurus puUatus Nitzsch. 

<1842) (?) Xtpeurux £topAy2inotd<!« Denny, Monog., p. 180, PI. XV, fig. 2. 

<1866) Ztpeurtur jJuOattuKitzsch, Zeitschr. f. ges. Naturwissenscli., VoL XXVTII, p. 387. 

(1872) Lipeurus puUatus Giebel, Epiz., p. 236. — 

(1880) Lipeurua puUatus Piaget, Les P6dic. , p. 339, pi. XXVII, fig. 9. 

On Sula hassana and 8ula alba, Burnett collection (Nos. 91 and 92). _ 
Specimens labeled from Sula alba lighter colored than those from Sv^ ^ 
bassana, but the latter agree perfectly with Piaget's excellent figure )^ 
It would seem that Denny's staphylinoides must come here, but the ^ 
specimens do not agree with his description or figure. 

Lipeurus infuscatus n. sp. (Pi. II, figs. e. and/.) ^ 

Light fuscous, a transverse clear space jnst behind the clypens. 
Female. — Head quite uniformly fnscous and elongate cordate, the anterior portion ! 
rounded, with a transverse clear space about one-third distance between the tip and j 
antennae extending to margins; antennae rather long, second Joint rather slightly j- 
longer than the others, all slightly fuscous ; temporal lobes oval, narrovring poste- 
riorly ; occiput slightly concave ; prothorax enlarging slightly behind, slightly darker 
at the margins, the usual bands not very distinctly marked ; metathorax a little longer 
than prothorax, widening behind ; legs unicolorous, the anterior ones with more dis- 
tinctly marked apical ring to the femur and external marginal stripe on tibiffi 
abdomen enlarging posteriorly, marginal bands rather broad, median bands extend- 
ing to the clear spiracnlar spaces separated from each other by distinct sotnrw 
bands, a single row of hairs near the posterior margin and one or two hairs sttlie 
lateral angles of segments 4 to 8. 
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Male. — Head rounded in front, slightly conic, transyerse clear space behind clypens ; 
antennas strong, third joint produced on anterior margin, forming small but rather 
sharp process ; abdomen nirmoid ; legs strong. 

Head elongate, slightly conic, widest behind antennas, front ronnded, nearly par- 
abolic, the margins dense, a clear transyerae band very distinct behind clypeus, one- 
third distance from tip to base of autennsB, mandibles conspicnons between bases of 
antennae; antennae strong, proximal joint enlarged, third joint slender, prodaced 
on anterior margin forming narrow rather acnte process, distal joint longer than 
fourth, cylindric, 4 and 5 directed backward, being attached on candad surface of 
third joint ; eyes black, temporal lobes rounded narrowing can dad ; occiput slightly 
emarginate; prothorax quadrate and widening slightly posteriorly; metathorax 
widening from prothorax to base of abdomen ; anterior legs only about half as 
large as median pair, middle and hind legs large, coxae not specially elongate but 
fidrly elongate in hind pair; abdomen elongate ovate, widest segment behind the 
middle, with transverse brown bands, terminal segment scarcely notched, genital 
hooks slender. 

9 Length, 1.68 mm. ; head, 0.48 mm. ; abdomen, 0.98 mm. Width, head, 0.36 mm. ; 
ftMomen, 0.47 mm. 

i Length, 1.64 mm. ; head, 0.47 mm. ; abdomen, 0.92 mm. Width, head, 0.34 mm. ; 
ftbdomen, 0.43 mm. 

This species, which is quite readily distinguished by the transverse 
elear space in the forehead, is represented by two females, one from 
fhilohela minor and one from Bartramia longicauda and two males from 
Bartramia longicauda and one from Philohela minovj in the Burnett 
ecflection. 

%>earus anbangnaticepa Piaget. (PI. II, fig. g.) 

Lea FMicnlinefl, p. 306, PL XXV, fig. 5. 

Male closely resembles the female in shape, but is somewhat smaller. The clypens 
is slightly more pointed; the antennu) have the first joint very long, about as long as 
tU the rest together, second joint as long as the remaining joints; third joint very 
Bhort but with a distinct process on the anterior margin ; fourth and fifth joints 
oqual ; terminal segment very slightly notched ; genital hooks very long and slender. 

^ Length, 3.26 mm. ; head^ 0.70 mm. ; thorax, 0.56 mm. ; abdomen, 2 mm. Width, 
head, 0.30 mm. ; abdomen, 0.33 mm. 

9 Length, 4 mm. 

Described from one specimen in the Burnett collection, from Thalla^s- 
9%droma wilsoni, which contains also several fine specimens of the female. 
Heretofore only the female seems to have been discovered, and the above 
description is given to complete the description of the species. Some 
Bhght differences seem to exist when compared with the descriptions 
of Denny and Piaget, but these are only varietal at most. 

^peums densuB Kellogg. 

New Mallophaga, p. 114, PL VII, figs. 1 and 2. 

On Diomedea albatrusy Monterey, Cal. (Kellogg). 

^;>eams vaxlus Kellogg. 

Kew Mallophaga, p. 116, PI. VII, figs. 3 and 4. 

On Fulmarus gla^ialis glupischa and rodgersii^ Monterey, Cal. (Kel- 
logg). 
XiipeiinuB celer Kellogg. 

New Mallophaga, p. 117, PI. VII, flgs. 6 and 6. 

On Fulmarus gladalis glupischa and rodgersiiy Monterey, Cal. (Eel- 
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Idpeiirus longipilns Kellogg. 

New Mallophaga, p. 119, PI. YII, fig. 7. 

On Fulica americana^ Monterey, Oal. (Kellogg). 
Lipeurus picturatus Kellogg. 

New Mallophaga, p. 121, PI. VIII, figs. 1 and 2. 

On Fulica americana, Monterey, Cal. (Kellogg). 

Lipeurus diversus Kellogg. 

New Mallophaga, p. 123. PI. VIII, figs. 3 and 4. 

On Puffinus opisthomelas, Monterey, Oal. (Kellogg). 
Lipeurus limitatus Kellogg. 

New Mallophaga, p. 124, PI. VIII. flgn. 5 and 6. 

On Puffintbs griseus^ Monterey, Cal. (Kellogg). 

Lipeurus constrictus Kellogg. 

New Mallophaga, p. 125, PI. VIII. fign. 7 and 8. 

On Oidemia perspieillata and 0. deglandi, Monterey, Oal. (Kello^ 

Giebelia mirabilis Kellogg. 

New Mallophaga, p. 138, PI. XI. figs. 7 and 8. 

On Puffinus opisthomelasj Monterey, Oal. (Kellogg). 
Oncophorus advena Kellogg. 

New Mallophaga, p. 133, PI. XI, figs. 1 and 2. 

On Fulica americana^ Monterey, Oal. (Kellogg). 

Oinithobius cygni Linn. 

Pulex cygni Redi, Exp. tab. 8, Oper., tab. 20. 

Louse of the swan, Albin, Aran., p. 76. tab 48. 

Pedieultu cygni Lum6, Syst. Nat., Vol. 11, p. 1018. 

Pediculus cygni Fab., Syst. £nt., p. 807, fig. 18. 

Omithobius cygni Denny, p. 183, PI. XXIII, fig. 1. 

Lipeufus bucepJialtis Giebel, Epiz., p. 239. 

Omithobiut bucephdlus Piaget, Les P^dic, p. 377, PI. XXXI, fig. 4. 

Omithobius bucephalus Osbom, Bull. 7, Div. Ent., Dept. Agr., p. 42, fig. 30. 

Collected in abundance from a swan, probably Olor bucdnatt 
Ames, Iowa. 

It seems to me necessary, on the ground of priority, to retail 
name given by Linnaeus, and while in my previous papers I hav 
lowed Piaget in accepting Giebel's name, it was simply to avoid 
fusion and in deference to his authority. In the present paper 
with the synonomy stated in full, it seems best to restore the early ii 
While certainly recognized by Kedi and Albin, Linnaeus was the 
to properly describe it. 

Ornithobius goniopleurus. 
On Branta canadeusisj Burnett collection. 

Trichodectes latus Nitzsch. 

Rieinus eanit De Geer, Vol. VII, Tab. IV, fig. 13. 

Pediculus setosus Olfers, p. 84. 

Trichodectes latus Nitzscb, 6ermar*s Mag., Vol. IH, p. 296 ; Bnrmeister, Vol. II, p. 436 ; De 

188, PI. XVII, fig. 1; Gurlt, Vol. IX, p. 2, Pi. I, fig. 1; Giebel, p. 53, PL HI, figs. 2 
Piaget, p. 384, PI. XXXI, fig. 6 ; Osborn, Bull. 7, Div. Ent., Bept. Agr., p. 43, fig. 32. 

A common species upon the domestic dog. It has had freq 
mention in general works upon parasites. Specimens in the Ha 
coUectioUj labeled 1884, may have been taken in England. 
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ichodectes anbrostratna Nitzsch. 

Germar's Mag , VoL III, p. 296 ; Oiebel. Zeitaohr., Vol. XYII, p. 88, PI. I, figs. 4, 5, and 6 ; Qnrlt, Vol. 
IX. p. 6; Giebel Epiz.. p. 55. Pi. Ill, flg. 5; Piaget. p. 889, PI. XXXI, fig. 9; Osborn, BiiU. 7. 
Div. £nt . Dept. Agr.. p. 42. fig. 31. 

The common louse afifecting domestic cats, often abundant. I have 
^cimens from the Fitch and various other American collections. 

ichodectes retusus Nitzsoh. 

Pedievlus mustelce Schrank. 

Trichodectes retumi Nituch, Grermar's Mag., Vol. Ill; p. 296. 
Triehodectes dtUfius Nitzsch, Gtormar's Mag., Vol. Ill, p. 296. 
Trichodectes dubiiu Denny, p. 190, Pi. XVII, fig. 2. 
Trichodeetet retuma Giebel p. 55, PI. III. fig. 4. 
Triehodectes ptuiUus Giebel, p. 55, PI. Ill, fig. 4. 
Trichodectes retusus Piaget, p. 387. PI. XXXI, fig. 8. 

Collected from a weasel at Ames, Iowa, July, 1883. 

Specimens evidently belonging here and taken from the mink have 
)een examined in collections from Professor Bruner and Professor 
3om8toek. In the Bruner collection there is a very fine series of 
females which agree closely with descriptions and figures by Piaget, 
bat, unfortunately, there appear to be no mature males. A single 
mature male in the Cornell collection, however, agrees with the male 
from the weasel, and I therefore feel little hesitancy in referring all to 
retusus. 

Trichodectes crassus Nitzsch'. 

I have referred here, with some hesitation, a specimen from the rac- 
coon {Procyon lotor) (Burnett collection.) The specimen was not in 
eondition for absolute identification. 

Trichodectes climax Nitzsch. 

Trichodectes climax Nitzsch, Germar's Mag., Vol. m, p. 296; Gervais, Vol. m, p. 313, pi. 48, 

fig. 3; Giebel, Zeitschr., Vol. XVII, p. 81, pi. 1, figs. 1 and 2; Giebel, Epiz., p. 58, pi. XX, 

fig. 2. 
Trichodectes caprcB Gnrlt, Vol. IX, p. 3, PI. I, fig. 2; Packard's Gaide,p.555. 
Trichodectes climax Piaget. p. 391, PI. XXXII, fig. 1 ; Curtice, Anim. Par. Sheep, Bar. Animal 

Industry, Dept. Agr., p. 30, PI. VI; Osborn, Bull. 7, Div. Ent , Dept. Agr., p. 44. 

Infests the common goat. Specimens in Hassall collection, collected 
^Baltimore 1891. This and the following one are very similar. 

ichodectes limbatus Gervais. 

Trichodectes limbatus Grervais, Aptera, Vol. Ill, p. 313, PI. VII, fig. i; Giebel, Epiz., p. 57; 

Piaget, Les P6dic., p. 395. 
Trichodectes climax var. major Piaget, Les P6dic . Snppl p 86 PI IX. fig. 5. 
Trichodectes limbatus Curtice, Anim. Par. Sheep. Bur Animal Industry. Dept. Agr.. p 49, 

PI. VI; Osborn. Bull. 7, Div. Ent . Dept. Agr., p 44. 

This form so closely resembles the climax that it has been a question 
hether it is entitled to specific rank. Specimens in Hassall collection 
iken at Baltimore in 1891. (See figure, ante.) 

'tichodectes sphaerocephalus Nitzsch. 

Figured Kedi. PI. 22. 

Pediculus ovis Linn6, Syst. Nat. II, p 1017 ; Schrank, p. 502, PI. I, figs. 8 and 9. 

Trichodectes sphoerocephalus Nitzscb, Gerraar s Mag., Vol. Ill, 296; Denny, p. 193, PI. XVII, flg.4; 

Gurlt, Vol. IX, p. 5; Giebel, Epiz., p. 60; Piaget, p. 393, Pi. XXXII, fig. 2; Curtice, Anlm. 

Par. Sheep, Bur. Animal Industry, Dept. Agr.. p. 45, PI. V ; Osborn, Bull. 7, Div. Bnt., p. 45. 

A rather common parasite on sheep, though seldom in great numbers. 
Specimens in H. O. collection from Canada and Iowa. Has been quite 
wmmon on sheep at Ames, winter of 1895-6. 
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Trlcbodectea Bcalaris NitzBch. 

Ptdiiniha hnvii Llnn«, Syat. Nat.. I 

Ins., Vol. II, p. <7J. 
Trichodicta Kularit Nitiacb, Germsr's Mag., Vol. lit, p. 296; Deon;, p. 191, Fl. XVH, %)« 

Giebol, p.fll, PI. Ill, figa. TanaO; PUget, p. 3M. PI. SSXIH. Sg. 2. 

A very eommoii parasite on domestic cattle, and I have seen sped- 
mens in a iiumber of colIectioDS. Although there can be little doabt- 
that Liunfeus referred to this form in hia descriptions of P. bovU and 
P. tauri, the mistaken generic reference and the indefinitenesB of hn 
description may be reason to give Nitzsch's name the precedence, and 
I have followed all modern authors in so referring it. 




Fio, Ui.~TtichBdi 



lie ; b, ftmuls— enlngsd (origiul)- 



Tilcbodectes parumpUoBUB Piaget. 

TrichodecUi eqm Denn j, p. 191, Fl. XTII, flg. 7. 
Trithodrcla pammpOnnu Pinget, p. 3B7, PI, XXXII, flg. B. 
IWcAml«<Mj«i™i»pao««Oaliorii, BulL 7, Dlr. Ent., Dept. Agr., p. U, flg. 35. 

This species is the common one of horses in this country, and Ib t^ 
one which in English and American works generally, since Dennj't 
monograph, has been known as Tricliodectes equi. 

Specimens collected abundantly at Ames, Iowa, and I hsTe deW- 
mined it in a. nnmber of collections. 
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■ filehodectea pilosns Oiebel. 

I FOicvtui tqvi LJnn«. S;at. Nat. II, p. 1018; Qorlt, Vol IX. p. 5 (vide Piagct). 

I TrickalecUM pilonu Gtebel. ZeiUohr. f. ges. NUnrwiHenaoh., ISSl. Vol. X VU. p. 86 ; Qiabel.Epii.. 

f p.»; FiBgec,p.3S5, rl.XXVlI.flg.l; Osbam, Bull.7, Dii.Ent., Dept. Agr., p. 4S, flg. 31. 

Piaget holds that thia is the form originally described as Pediculua 
tgui by linnEens, but retains the iiame proposed by Giebel. He records 
Has oGcnrriiig on both Hquus caballus and Equus asinus. I am not 
airare of any record of actual occuireDce of this form io this conntry, 
)nt it should be foaod oii donkeys smd horses, and it seems proper to 
Delude it with such statement. 

"ilchodeoteB setoaxw Qieb«l. 
Uollected from porcnpiae {Erethizon dormtum) by Prof. Lawrence 
tmuer, Lincolu, Kebr. 
fiicliodecteB geomydlB Oeborn. 

BaU. 7. Div. Ent.. Dept. A^.. p. M, flg, 12. 

A very commoD and abundant species on the pocket gopher ( Qeomya 
ursariua), and I have examiued specimens in the 
jassioo collection from Thomomys. Also from T. 
■ottte, from California, in Johnson collection. 

The original notice and description are as follows: 

Related to the Trichodectes infesting the larger 
nammals is a species which has been taken in im- 
nense numbers from the pocket gopher ( Oeomys bur- 
tarius), at Ames, Iowa. It was first taken in 18S3, 
and since then has been collected from a great num- 
ber of individuals, and I have also seen specimens 
taken flrom the western gopher, Tkomomys, in a col j^ ,„ _Truiudaut 
lection of parasites kindly loaned me by Mr. 8. E. ^eomydu— enlarged 

Caasino. (.nthor..Ud.tn.U™) 

Body robnet aD<l rather hairy. Autennte very long, the basal Begment enlarged, 

th« head with a deep aemi circular incision in front. 

The head is rather wider than long and the antennjo are situated aemewhat poa- 
tcrjar to the middle and nsnally directed Lachward, very large and long, the jointa 
■early equal in length, bnt the basal are much enlarged iu the male. Head with a 
deep Betoiciroulariuciaiou on the otherwise Hemicircular anterior border, the posterior 
hitder slightly trilobed. Thorax short anil broad; suture distinct; abdomen ovate, 
ItperJng Tegnlarly and rapidly to the aual segment. Genital apparatus of male 
diitinct. The hairs :ire distribnted evenly over border of head and sides of body ; 
faiit central segments of al>domen with transverse rows of stronger hairs oi weak 
■pioes, and the lateral posterior angles of all segmeats but the first with long 
^Btles. Length, 1 mm. 
Tbeantennfe in male and the deep frontal incision separate this from 

^ny species known to me, and I think there is no question as to its 

l>«ing a distinct species. 
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• tlbiallB Piagat. 
LMFMlonllneg, p. SSS. PI. XXZXII, Sg. «. 

I have referred to this species some Bpeolmeus from the bh 
deer (Baker collectiou). 




FlB.Zil.—TrichodecUttifrialii! a, fBrnalBj 6, mala— enlarged (origiDalt. 

Tbey do not agree absolutely with Piaget's description or li 

nntil a more critical stady can be made or 

additional material collected it may rest 

here. 

Tilohodectes paiallelus n. sp. 

HeadlBT);e, ubdomeu rather narrow, hind border 

mcHothorax and inetatborax straight- 
Head large, olypaug slightly cnncavo, a few 

ahort hairs on front border, antennal angles very 

prominent; antenos long, reacliiiig beyond bind 

border of head, first joint slightly enlarged, sec- 
ond and third about eqnal, third slightly curved ; 

temporal lobes quadrate; lateral angles rounded; 

occiput straight; occipital bands parallel. 
Prothorax and metathorax equal in length, 

matatboras a little wider, protLorax with sides 

curved; metatborax with Bides straight; in both, 

posterior border straight- 
Legs slender, claws long, slender. 
Abdomen narrow, entirely corneous, segments 

straight and eqnal, no dushy transverse bands, 

«p/nio/eacoDspioaoaBon3 to 7, bordered eapeciall; 
in &ont with dart brown oi blackish*, baits at 
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■^1 (boit, a TOW of fine oiliate haira near poaterlor border of metathiiros and each 
lUoniinal segment except laat; claapers or bmsbea email or wauting. 
Length, l.TO mm. 

Described from three epeoimens (females) from deer, collei;tiou Coruell 
Cnirersity, kindly loaned by Prof. J. II, Oomstock. Comes nearer to 
tmatig Piaget than any other species, but differs from that in narrow- 
Dces of abdomen, lack of transverse bands ujiou metatborax, etc., and 
rhile possibly it coald be referred to some of the species from deer of 




'l.Ua.—TrldttdKiUt 



Knrope, it seems safer to give it a nev description than to ii 
'^DDftasion regarding ttie European species affecting deer. Species of 
''eer is not given, but probably Virginia deer ( Cariacm virginianua) is 
meant. 

^MoliodeoteB oastoria, n. sp. 

Sbort, broad; head wider than long. Antennat of male enlarged. 

Heodwido, antennae ilo«]>ly net, front border regularly convex, not hairy, apex with 
"hollow, carved inuisioti, with transparent epaee ranning backward. 

Antennie long, projcimol joint in male enlarged, dUtal Joint with aensory haiia on 
**Qtertip; temporal lobea foil, not angnlato; occiput strongly convex^ abdomen 
4633— No. 3 16 
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membranoaa ovate, with slendei, unrved books on eighth segment in female and 
eoDBpicnous genital apparatoB iu male. 

Length, mftle, 0.95 mm.; female, 1.15 mm. 

From beaver, collected by Prof. Lawreuce Brnuer, This species sim- 
ulates both geomydis and mephitidis, aad were it nut for tbe wide sepa- 
ration of the beaver and skunk I might be tempted to consider them 
tbe same. There appears, however, some pretty constant differences. 
The shailowiiess of the frontal hollow separates it easily flx>m geomydis, 
and tbe form of head and greater length of female antennae tram 
mepkitidit. 
TiiohodaoteB nwpbitidiB u. sp. 

Short and broad, male antennie large, front aligbtly excised. 

Female, head wider than long, tronaTerBely oval, front regnlarly curved, alightlj 
excised at apex, tbe apace directly behind the excision transparent, and the internal 
bands coming to a prominent right angle at each side of hollowed portion. 

Temporal lobeeronndedposteriorly, no angle;, occiput convex, a few short hairs on 




.le / JOB 



enlarged (oiIsIdhI) 



posterior lateral border of head, none on front; thorax very short; legs as nsnalj 
abdomen without transverse bandn or chitinoiis stmctnres, except a pair of curved 
books on eighth segment at outer margin; scattering hairs, thickest on eentnl 

Hale with frontal incisinn deeper, some very minute hairs on ftont edge. Anteons 
moch larger than in female, basal joint enlarged, terminal joint curved, abort hlin 
on outer part near tip; abdomen tapering, membranous, not banded, stiff bain *i 
angles and on the terminal segment, finer batrs on disk ; genital appustus Gonapie- 
DOUB. Immature specimens have the frontal incision more conspionoiiB. 

Length, female, 1.20 mm. ; male, 0.95 mm. 

Collected from polecat {^logale interrwpta), Tama Ooanty, loflk 
Namerons spenimeas from the skunk (Mephitis m^hiiioa) collected 
by Lawrence Brunerj Holt Coonty, SebT,*, a^&^> ^wtt 'Eiln Alto, 0»l. 
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[ (Johnson collection). This species is allied to the T. rettisus occurring 
on weasel, etc, and also to T. geomydis on pocket gopher, but differs 
from the former in form of front of head, the absence of bands, size 
of male antennae, temporal lobes, and other characters which make 
it easy of separation. The same species, apparently, also collected 
from the ringtail cat {Bassariscus astuta)^ Lake County, Gal. (Johnson 
ooUectiou). 

Family LIOTHEID^E. 

BCenopon nuiticam Giebel. 

Giebel, Epiz., p. 288; Piaget, Lea P6dio.. p. 443, PLXXXYI, fig. 2. 

Occurred in large numbers on a house martin (Progne subis), at Ames, 
Iowa. 

Henppon paUidum Nitjssch. 

Pulex eapi Bedi. Tab. XYI, fig. 1 (vide Piaget). 

Pedieulus gcUHruB "Linnet Syst. Nat. II, p. 1023, probably; Panzer, p. 51, fig. 21 (vide Piaget); 

Geolfroy, Vol. II, p. 601 . 
Nlrmut trigonoe^haltu Olfers, p. 00. 
Merwponpaaidum Benny, p. 217, PI. XXI, fig. 5 ; Garlt, Vol. YHI, p. 428, Taf. IV, fig. 14 ; Giebel, 

p. 291, PL XVn, fig. 1 1, and PL XIX, figs. 2 and 6 ; Piaget, p. 459, PL XXX Vn, fig. 7 ; Osbom, 

Boll. 7, Div. Ent., Bept. Agr. 

A universal parasite of the domestic fowl. I have examined many 
gpecimens in different collections, and have seen and collected it on 
many occasions myself. 
Menopon bifleriatain Piaget. 

Piaget, Lea P6dic p. 460, PL XXXVII, fig. 2. 

Collected at Baltimore, from domestic fowl, by Dr. A. Hassall. Also 
in Cornell University collection. It appears to be less common than 
the preceding, though often associated with it, and probably generally 
mistaken for large specimens of that species. 

Menopon titan Piaget. 

Les P6dicaline8, 1880, p. 503, PL XI, fig. 7. 

Tetraophthaimtu ekileruis Grease, Zeit, f. w. Zool., 1885, VoL XIII, p. 530. 

Menopon titan Kellogg, New Mallophaga, p. 163. 

Eecorded by Kellogg from Pelicanus califomicus. He proposes three 
varieties to represent the species. 

Menopon oonBAngnineum Piaget. 

{?) Menopon perale Leidy, Proc. Acad. Nat. Sci. Phila., 1878, p. 100. 
Menopon eonaangtdneum Piaget, Les P6dic., Suppl., p. 116, PL XII, fig. 7. 

Occnrs in great numbers in buccal cavity of peh'caii. Has been col- 
lected at Ames, Iowa, and specimens examined in collections of Na- 
tional Museum, Kansas University, Boston Society of Natural History, 
etc A record of its occurrence has been given in Insect Life, Y, p. 284. 

Also recorded by Kellogg as var. impar of titan ( ?) New Mallophaga, 
Proc. Ac. Sci. Cal., series 2, Vol. YI (1896). 

It seems to me the variations exhibited in this species maybe due to 
its peculiar habit and the probability that this habit is of recent origin. 
- Honopon paUesoens Nitzsch. 

Menopon perdieU Penny, Monog., p. 225, PL XXI, fig. 9. 

Menopon paUeeeene Ztschr. fur ges. Naturwisseiisch., 1866, VoL XXVIII, p. 391 ; Giebel, Epiz., 
p. 298. 
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Oue male and one larva. Burnett collection. From ^^Perdix ameri- 
cana^^ {Colinus virginianusj. 

Nitzsch described the species from specimens taken from Caccahis rufa. 
Denny's description would seem to have priority. He says common on 
the partridge (Perdix cinerea). 

Menopon tridens Nitzsch. 

Menopon triiens Bnrmeister, Handbncb, Vol. II, p. 440. 

Lcemobothrum tridens Nitzsch, Ztschr. f. ges. Natorwissensch., 1886, Vol. XX v ill, p. 396 (vide 

Giebel). 
Menopon ieopulcLcome Denny, Monog., p. 221, PL XXVUI, fig. 9. 
Menopon tridens Giebel, Epiz., p. 296, PI. XVII, fig. 9. 
Menopon tridens Piagot, Les P6dic., p. 479, PI. XXXIX, fig. 1. 

From coot (Fulica americana)j Ames, Iowa. Agrees closely with 
European description, except that abdomen appears broader than fig- 
ured. The peculiar structure running forward from occiput beneath 
seems to be characteristic. Also in Burnett collection. . 

Recorded by Kellogg, who suggests three varieties to include the 
American forms, (New Mallophaga, p. 165). 

Menopon crassipea Piaget. 

Les P6diculine8, p. 450, PL XXXV, fig. 7. 

A specimen which I refer to this species is from the Baltimore oriole, 
{Ictertis galhula) (Burnett collection). 

Menopon cardnelis Denny. 

Monog. Anop. Brit., p. 228, PL XX, fig. 7. 

On Spinus tristis (Burnett collection). 

Menopon fulvo-fasciatum Piaget. 

Lea P^dionlines, p. 417, PL XXXIII. fig. 3. 

On Milvus sp. incog. (Burnett collection). 

Menopon crooatum Nitzsch. 

OlebeL Insecta Epizoa, p. 295 ; Piaget, Les P6dic., p. 47, PL XXXIX, fig. 3. 

On Philohela minor and Limosa hcBtnastica (Burnett collection). 
Menopon navigans Kellogg. 

New Mallophaga, p. 156, PL XTV, figg. 4 and 5. 

On short-tailed albatross, Monterey, Gal. (Kellogg). 

Menopon indistinctum Kellogg. 

New Mallophaga, p. 157, PL XIV, flga. 6 and 7. 

From American avocet {Becurvirostra americana)^ Lawrence, E^ans. 

(Kellogg). 

Menopon numeroaum Kellogg. 

New Mallophaga, p. 159, PL XV, fig. 1. 

From Pacific fulmars {Fulmarus glacialis glupischa and rodgerHi)^ 
Monterey, Cal. (Kellogg). 

Menopon infrequens Kellogg. 

New Mallophaga, p. 161, PL XV, fig. 6. 

On Larus glauceseenSj Monterey, Oal. (Kellogg). 
Menopon loomisii Kellogg. 

New Mallophaga, p. 162, PL XV, fig. 6. 

On white- winged scoter [Oidemia deglandi)^ Bay of Monterey (Kel- 
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Menopon ezpanBiiin n. sp. (PI. 11, fig.j). 

Abdomen very broad, ovate. Head with a Binnons margin and very deeply emar- 
ginate occiput; orbital sinus entirely covered; temporal lobes with two long bristles 
and tmro or three short hairs ; prothorax nearly as broad as head and closely fitting 
into tlie occipital cavity, the lateral angles in contact with temporal lobes ; posterior 
margin semicircular; metathorax short, rounded in front, with two bristles at the 
lateral angles; legs robust, femora very large, irregularly set with short hairs; 
abdomen nearly as broad as long, uniformly yellowish brown, margins of segments 
above with a closely set series of hairs which are longer at the lateral angles poste- 
riorly, and the entire ventral surface irregularly set with short hairs arising &om 
minnte clear pustules. 

Len£:tb, 1.31 mm. ; head, 0.18 mm. ; abdomen, 0.80 mm. Width, head, 0.47 mm. ; 
abdomen, 0.80 mm. 

On Dolichonyx oryzivorus. Burnettcollection(No.67). Distinguished 
by the extreme width of the abdomeii. 

Menopon inteiruptus n. sp. (PI. II, fig. h). 

Light yellow, with conspicuous dark-brown bands and black lines. Abdominal 
bands of female broken and irregular near margin of segments 3 and 5. Legs strong, 
lined ^th black. 

Head semicircular in front, a few hairs on margin, antennae scarcely passing mar- 
gin of head, orbital pits deep, fringed with hairs behind ; temporal lobes rounded, 
three long bristles arising from circular clear spots, dark brown on front, each side 
connecting with orbital black spot, temporal margin deeply infuscated occipitally ; 
prothorax with sharp lateral angles broader than long, posterior margin rounded; 
metathorax broad and long, widening rapidly behind, posterior margin rounded, 
produced over abdomen, sides deep brown; sternal markings, on prothorax a 
brown patch broadening in front, acute behind, and with the blunt process behind 
the posterior lateral portion expanding and connecting with fuscous bands that 
extend latero-cephalad to the margin; on mesothorax a central pentagonal patch 
extending in fuscous bands postero-laterally and laterally; on metathorax a sub- 
triangular patch acutely angled behind, slightly convex in front; legs with enlarged 
femora, blackish border externally on femora and tibiae, and blackish annnlse at the 
apical end of tibiae; proximal joint of tarsus with an enlarged niembranous disk; 
abdomen with sides somewhat parallel and heavy transverse bands, which in female 
are interrupted and dislocated upon the third to fifth segments, but particularly 
upon the fourth. 

Apparently a very common species npon the American crow {Corvtis 
americanus). A number of specimens in the Burnett collection. Also 
collected at Ames, Iowa. 

Menopon fuBCO-marginatus n. sp. 

Head with rather deep orbital sinus, a large fuscous patch beneath with bands 
running latero-cephalad to the orbital sinus and posteriorly along the gular margin; 
prothorax with a miter-shaped sternal plate ; abdomen with broad lateral fuscous 
margin, head rounded in front with scattering slender hairs, palpi reaching to the 
margin of the head; antennae barely visible, the orbital sinus beneath margined 
with stiff hairs and with a dark-brown border; temporal lobes broad, bearing three 
long bristles, head beneath with large brown patch forked in front, the brunches 
extending to the orbital sinus and thence connecting with the brown spots at lateral 
margin of clypeus; prothorax broad, closely joined to head, posterior margin 
rounded beneath with an acuminate miter-shaped sternal plate and dark-brown 
hands; metathorax enlarging behind, legs strong, marked with brown, the distal 
portiona of femora and tibise annulate with dark fuscous; abdomen oval, margin 
broadly fuscous, fuscous bands crossing the disk but uniting into a long brown patch 
upon the seventh, eighth, and ninth segments; posterior margin, of t\\.«» ^^^\s\fi:ck^ 
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with a TOW of short hairs most conspicuous on the lateral dense portion. Ma 
somewhat similar to the female with a hrown patch on the abdomen^ including on 
the eighth and ninth segments. 

9 Length, 1.73 mm; head, 0.32 mm; abdomen, 1.03 mm. Width, head, 0.50 mo 
abdomen, 0.63 mm. 

^ Lengtii, 1.41 mm; head, 0.35 mm; abdomen, 0.70 mm. Width, head, 0.47 mo 
abdomen, 0.51 mm. 

On <^ Turdus minor ^ in Burnett collection. This species approach! 
the Menopon inter rupttis occurring on the common crow, but differs dii 
tinctly in the patch on the under side of the head, sternal plate, an 
especially the abdominal bands, which are not interrupted as in thi 
species. 

Ancistrona gigas Piaget. 

Le« P^diculiues, Suppl., 1885, p. 117. PI. XII, fig. 8 ; Kellogg, New MaUophaga, p. 150. 

This species is recorded by Kellogg, as collected from the PaciS 
fulmar, Fulmarua gladalis rodgersii and glupisohaj Bay of Monterey 
California. 

Colpocephalum pustiilosum Piag. 

Les P6dicalines, p. 559, PI. XL VI, fig. 8. 

On kingfisher, Ceryle alcyon (Burnett collection). 

Colpocephalum subpachygaster Piaget. 
Les P6dicnline8, p. 517, PL XLIII. fig. 2. 

On Bubo virginianuB (Burnett collection.). 

Colpocephalum flavescens Nitzsch. 

Kitzsch, Oermar's Mag., Vol. Ill, p. 298 ; Lyonet, p. 262, PI. XII« fig. 2; Denny, p. 206, PI. XVIE 
fig. 2 ; Giebel. p. 262. PI. XIII, fig. 10, and PI. XIX, figs. 8, 4, and 7 ; Piaget, Lea P6dic., p. 515, 
PI. XLII, fig. 10. 

A common species on various birds of prey. Collected from swallow- 
tailed kite, Ames, Iowa. Other authors have cited it from a'large 
number of rapacious birds. 

Colpocephalum longicaudum Piaget. 
Lea P6diculineE, p. 534, PL XLI V, fig. 6. 

On carrier pigeon (Burnett collection). Also a specimen very similar 
on Oallus gallus. (Burnett collection). 

Colpocephalum ochracsum Nitzsch. 

A specimen which agrees very closely with this species is credited to 
Tringa maculata in the Burnett collection. 

Colpocephalum assimile Piaget. 

Les P^diculines, p. 544. 

Described from specimens taken from Orus americana in zoological 
garden at Rotterdam. Also collected at Ames, Iowa (H. O. collection)' 
Also on whoopiug crane, Lamar, Colo. (Gillette). 

Colpocephalum fuscipes Piaget. 

Les PMiculines, p. 567, PI. XLVII. 

From gull, Larus sp. in the Cassino collection. 

Colpocephalum unciferum Kellogg. 

New Mallopliaga, p. 140, PI. XII, fi^s. 1, 2, and 3. 

On Felecanns californicus^ Monterey, Cal. (Kellogg). 
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Co]^x>oeplialiim nnllbniie Edlogg. 

Kew MaUophaga, p. 142, PL XII, fig. 4. 

On American avooet (Becurvirastra americana)^ Lawrence, Eans. 
(KeUogg). 
Colpocephalntn pingne Kellogg. 

Hew MaUc^haga. ^. 144. PL XII, fi/r. 5. 

On short-tailed albatross (Diomedia albatrus) (Kellogg). 

Cq;>oceplialiim timldnm Kellogg. 
New MaUophaga^p. 14S. PL Xn. fig. «. 

On golden plover (Charadrius dominictis)^ Lawrence, Kans. (Kellogg). 

Colpocephalmn latioepa KeUogg. 
New MaUophaga. p. 149, PL XII, fig. 8. 

On Ardea egreUa^ Lawrence, Kans. (Kellogg). 

Cdpocephalmn loiiebre KeUogg. 

New MaUophaga, p. 147. 

From Larus glaucescensj Monterey, OaL 

NitZBchia pnUcaris Nitzsch. 

NUz^ehia burmeitten Denny, p. 230, PL XXTT, fig. 5. 
Menopon puUeare Giebel, p. 290. 

Nitztekia jmUcarit Piaget, p. 574, PL XLVm, fig. 6 ; Osborn, Can., Ent (record) ; Osborn, Insect 
Life (period of incubation). 

Common on chimney swift. Collected at Ames, Iowa. 

X^emobothilam atmm Nitzsch. 

PulexfuUece Redi. Exp., Table IV. fig. I. 

Looae of the Coot, Aibin., Aran., pL 44. 

Lamobothrium atrum Nitssch. Grermar'a Mag., YoL IH, p. 302. 

LcBtnobothrium nigrum Burmeiater, Handbacb, YoL II, p. 442. 

LcBtnchothrium atrum Denny, p. 240 ; GielieL p. 253, PL X Ym, fig. 5 ; Piaget, p. 586. 

A specimen of this well marked species was in a small collection of 
Mallopbagidaa sent me for determination from Mr. Ph. Lanrent, of 
Philadelphia. 

Also recorded by Kellogg (New MaUophaga, p. 155) as collected firom 
the coot, Fulica americana. 

Laemabothiiam giganteum Nitzsch. 

(1702) Pediadut eUrei Geoffry, Hist, des Ins., YoL II, p. 508, PI. XX, fig. 1. 
(1763) Pedieultu marinus Scopoli, Ent Cam., pp. 382, 1036. 
(1781) Pedieulut huUoni Fabricins ; Ricintui vtUturis Latreille. 
(1818) Leemdboihrium gigantium Nitzsch, Germars Mag., YoL III, p. 301. 
LttmolwOirium gigantium Bormeister, YoL II, 441; Denny, p. 240; GiebeL p. 250; Piaget, Les 
PMic, p.581. 

A sx)ecimen of this large species is iu my collection, kindly sent to 
me by Mr. William Beutenmueller. It was marked from harpy eagle. 

Lsemobothiliiiii hastipes Nitzsch. 

Frisch, YoL XI, fig. 24; Redi, Tab., 13. 
Pedieulus tinnuneulus Linn., Syst. Nat., II, 1018. 
Kirmus hastieeps Olfers, p. 87. 

Inmnobothrium hcuticeps Nitzsch, Germar'a Mag., YoL HI, p. 302; Bnrmeiater, YoL II, p. 442; 
Denny, p. 240; Giebel, p. 254 ; Piaget, p. 582. 

Piaget questions the separation of this species firom gigcmteum. Spec- 
imens kindly presented to me by Dr. Merriam agree well with the 
^iescriptions, and differ suflSciently from the giganieum in my collection 
^ that it seems proper to indicate the form, at least. 
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Laemobothritun similU Kellogg. 

N«w Mallopbaga. p. 153, P). XIV, figs. 1 and 2. 

On CMymhus nigricQllis californiousj Lawrence, Eans. (Kellogg 

Trinoton luridum Nitzsch. 

Figured (?) Kedi, PI. X (vide Piaget) ; Albin., Aran., pi. 48. 

ffWnoton Ittridum NitKitch Oermar's Mag.. Yol. Ill, p. 300; Stephen's .Cat., Vol. II, p. 3 

meister.Handbach Vol II p. 441; Denny, p. 234, Pi. XXII, fig. 2; Giebel, p. 258, Pi 

fig. 7. 
(?) Trinoton gtneiU Orube. MiddendorflTa Reise, p. 494. 

(?) Trinoton contpuTcatum Gorlt. Vol. VIII, p. 458; PI. IV, fig. 16; Pl.II,flg.6. 
Trinoton luridum Piaget. p. 591. PI. XLIV, fig. 3; Osborn, Boll.?, Div. Ent.. Dept. Agr. 

This is a very common species on various kinds of ducks. '. 
met with it a number of times myself, and have noted it in collect! 
the National Museum, the Oassino collection, from the Mergus sei 
Bruuer collection, Kellogg collection, etc. 

Kellogg records it from Spatula clypeata, Merganser serrator^ Ana 
UnensiSj Dafila a^cuta. Arms hoscha^j and Anas americana (Law 
Kans.), and Erismatura rubida (Monterey, Gal.). 

Trinoton lituratum NitzBch. 

Gennar's Mag.. Ent. 1818. Vol. III. p. 300; Burmeister Handbach, Vol. II, p. 441 ; Giebe 
Epis., 1874, p. 259; Piaget. Lea P6dic., 1880. p. 597; Osborn, Bull. 7, Dvv. Ent., Dept A 
Trinoton iqualidum Denny, Monog. Auop. Brit.. 1842, p. 235, PI. XXII. fig. 3; Giebel 
Epiz., 1874, p. 259. 

A specimen in the Gassino collection referred to this species is 
ited to the blue-winged teal. It has generally been credited 1 
goose. Kellogg records it from Dafila omenta and Merganser sei 
Lawrence, Kans. 

Trinoton minor, n. sp. 

Light brown, with fasoouB markings, much smaller than other memben 
genus. Head subtriangnlar, with obtuse olypeus and temporal lobes roui 
front; antennal pits covered by rounded swelling; eyes divided, prominen 
below the eyes heavily fringed with short hairs; temporal lobes with fo 
bristles, a blackish patch in front of the orbital swelling, and a reddisl 
patch just within and behind the eyes; occiput with a blackish margin a 
diffuse brownish bands running forward to join the blackish patches in froi 
thorax with lateral angles produced anteriorly, narrowed behind, a fuscous e 
ginal band laterally ; mesothorax short, with an angular process in front ; met 
longer, margin curved; legs robust; coxae large; tarsal pallettes fully dev 
first and third pairs of legs wanting in specimen ; abdomen rather narrow, t 
posteriorly; lateral angles set with long bristles; eighth segment set at p 
margin with two bristles at each side, which are longer and stronger than the 

Length, 2.67 mm. ; head, 0.59 mm. ; thorax, 0.94 mm. ; abdomen, 1.14 mm. 
0.84 mm.; abdomen, 0.87 mm. 

Described from a single specimen in the Burnett collection, N 
"Butter-bill coot^^ {Oidemia). 

Physostomum frenatum Nitzsch. 

Burmeister, Handbach, Vol. II, p. 442; Giebel, p. 256, PI. XVHI, fig. 6; Piaget, p. 606 

From golden-crowned kinglet, Laurent collection. Very \ 
forms from Passerella iliacay Cassino collection, and Fipilo erj 
thalmusy from Dr. Merriam. 

Physotomum lineatum n. sp. 

Light brown unicolorous, except for brown line parallel to sides of tho 
abdomen. Small for the genus. 
Head subconic, sides very slightly concave, ftont. toww^^Ql V\>(J!a. ^i«^ -se 
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liaiTB, pallettes small, beneath with a central eleyated ridge ; posterior edge above 
sinuouB, cliBtinctly concave each side of occiput, lateral angles produced; prothorax 
widening a little behind, posterior margin concave. 

Legs rather long, hind ones reaching nearly to end of abdomen ; abdomen of usual 
form for genus, sides slightly arcuate but nearly parallel, of the same color as head 
and thorax. A very narrow brown line parallel to sides of thorax and abdomen 
(in line of spiracles). 

Described from three specimens from the ruby-throated humming 
bird {^Trochilvs colubris Linn.) in Cornell University collection, kindly 
loaned by Prof. J. H. Gomstock. 

It is quite different from any other species of the genus known to me 
in tbe uniform color. 

Oyropns ovalis Nitzsch. 

QyropusovaUM Nitescb, Germar's Mag., Vol. Ill, p. 304; Barmeister, Handbach, Vol. 11, p. 443; 
Benny, p. 845. PI. XXIV, f 5. 1; Giebel, Epla.; Piaget, p. «09, PI. L, fig. 5; Osborn, BnU. 7,* 
Div. Ent., Dept. Agr. 

Specimens received from Dr. A. Hassall, of Baltimore. Evidently 
a common parasite of the Guinea pig, its only host. 

Qyropus gracilis Nitzsch. 

Pedieultu porceUi Schrank, Ins. Anst., p. 500, PI. I, fig. 1. 

Qyropui graciUt Kitzsoh, Germar's Mag., Vol. Ill, p. 304; Bnrmeister, Vol. II, p. 443; Denny, 
p. 246, PI. XXIV, fig. 2; Piaget, p. 611, PI. L, fig. 6; Osborn, Hull. 7, Div. Ent., Dept. Agp! 

Common, along with preceding, upon the Guinea pig. Kumeroos 
specimens collected by Dr. Hassall, Baltimore, Md. 



OHAPTEE VI. 



While in the more restricted sense the animals of this division are 
not insects, they are commonly looked npon in that light, and since 
many of the parasitic forms have habits similar to those of the true 
insects, and can in many instances be treated by very similar or iden- 
tical measures, often at the same time, there is the best of reason fbr 
including a discussion of them in a work having the scope of this paper. 

While the group as a whole includes the spiders, scorpions, harvest 
men, etc., the parasitic forms are included in the order Acarina, and it 
will be unnecessary to enlarge on what has been said in the introduc- 
tory chapter relative to the characteristics of the group as a whole, but 
confine what is said tP the order Acarina. 

Order ACARINA. 

These are commonly known as mites, ticks, scao insects, mange 
insects, etc., and are in general distinguished by having no prominent 
separation between the different regions of the body, the head, thorax, 
and abdomen, forming one closely connected structure. They have 
eight legs, except in the early stages, when there are but six; the eyes 
are often small or obsolete, the spiracles reduced to one pair, some- 
times apparently wanting; the mouth parts are fitted for piercing, 
biting, or in some cases tor combined biting and suction, there being 
usually a pair of slender, sharp mandibles capable of penetrating the 
8kin of the host animals. Much variation of habit exists, and ranges 
from free forms to strictly parasitic forms. 

Harvest Mites; Chiggers. 

In the lamily Trombidiidae, which includes normally plant-feeding 
species, we find a few species which have adopted a phase of para- 
sitism which, though apparently abnormal, results in extreme annoy- 
ance to the animals affected. 

Apparently the most abundant species in this country is the Leptus 
irritans of Eiley, which is illustrated herewith. This occurs in a large 
portion of the United States and occasions during the summer months 
an enormous amount of suffering. It ranges north in the Mississippi 
Valley into central Iowa, at least, appearing there by the latter part of 
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June or fore part of July, but beoomiog especially annoying daring s 
Augnat. Iq the latitude of Washington it is very abundant early in it 
June, and farther south its seaeoo extends till, iu southern Mexico, « 
what is apparently the same species is abundant and equally annoying u 
in January. Ii 

The form in which this peat is observed is invariably the larval or ii 
sis-legged form. It is nearly circular in outline, the legs extending iil 
well beyond the margins of the body, of a bright red color, and so o 
minute that it is only with the closest scrutiny that it can be detected, fi 

It is brushed from the leaves of various plants on to the fauids or ti 
clothing of people and to the bodies of other animals, and the miteo 
then proceeds to burrow into the skin, notwithstanding the fact that, a 
so far as all evidence shows, this proceeding is absolutely fatal to it 
and prevents any possibility of its maturing or producing eggs. 




left Ihtm RDey). 



Just what form this creature develops into if unmolested and allowed ',. 

to pursue the even tenor of its way upon a vegetarian diet seems nevw ,| 

to have been determined. It is assumed, however, that it changes into ^ 

one of the species of Trombidiom. 
A related form, L. americana, is figured also by Kiley. ^ 

In Europe a similar pest, known as Leptua autumnalia, is said to be ., 

a great annoyance to man and domestic animals, especially dogs and ■. 

chickens. ^ 

BBHEBIES. 

There is great difference in the susceptibility shown by different per- • 
sons to the attacks of this mite, some not seeming to be affected seri- : 
ously by them, while others must submit to extreme tortnre every time < 
they happen to become attacked by them, even if but few in number. 
As the mites are invariably secured by working among raspberries, 
currants, or other shrubbery which harbors them, or by walking in 
grass or low herbage where they occur, sometimes even by sitting or i 
lying for a short time upon grass or clover, it is evident that the best L 
precaution for susceptible persons is to avoid all such exposure. Whwe y 
sach avoidance is impracticable, tb« cVot.\tmg may be made to fit doadf \ 
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at the iTTrists and ankles, and then as soon as x)ossib]e after having been 
exposed to the mites make an entire change of clothing, bathe in hot 
water, and if any indications of mites are present wash the affected 
parts with diluted carbolic acid, one part acid to 50 or 100 parts water. 

In the Tropics rum or whisky is recommended as a wash, and diluted 
ileobol can be used with good results. 

With a little pains it is possible to locate the mites, as they may be 
found before they have completely buried themselves in the skin in the 
eenter of the little red swelling that has been raised by their prelimi- 
nary u*ritation, and if they are removed at this stage instead of being 
aUowed to bury themselves in the skin the subsequent inflammation 
and itching will be largely prevented. 

Family GAMASID.^. 

The family Gamasidae contains a large number of small mites, most 
of them being free, or semiparasitic in habit. 

A large number occur as parasites on various species of insects, but 
the two species to be mentioned here occur on birds and are some- 
times very troublesome. 

The Bird Tick. 

(Dermanyssus avium Dug.) 

This is a very familiar form to keepers of cage birds, and is known 
in many places as the red mite. It occurs on a great variety of birds, 
and has sometimes been considered to embrace the chicken tick, men- 
tion of which follows, but that is now generally conceded to represent 
a distinct form. The mites are easily seen with the naked eye and 
appear as animated red specks running over the bodies of birds, or on 
the x>erches, bars of cages, etc. The eggs are laid in cracks or corners 
of the cage, where may be found also the molted skins and often 
numerous young and old mites. 

The attacks on the birds are made, probably, for the most part at 
night, but the mites are usually well filled with blood, which gives 

Uiem their red color. 
The use of perches that are solid, smooth, and free from cracks, and 

the firequent dipping of these in hot water, and the thorough cleansing 
I of the entire cage, using boiling water if there are inaccessible cracks, 

vill serve to destroy the pests. 

The Poultry Tick. 

(Dermanyeeus gallince DeGeer.) 

One of the most persistent and injurious of the pests of the hennery 

the little chicken mite, which gathers on the fowls, especially at 

it^ and sucks their blood. It is a well-knowii foim^ ^>\i!^ \v^^ ^^\w 
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described for many years, though in many works it is confased with 
the preceding species or considered simply a variety of that form. Its 
distribution seems to extend pretty generally over the world where 
domestic fowls are kept. 

The full-grown mites are about 1 mm. long, of a light gray or whitish 
color, with dark patches showing through the skin, but when full fed 
have a distinct red color. They swarm in cracks and corners of the 
henhouse, and often, when numerous, over ail surrounding objects, and 
at such times are liable to become a great pest to man and such other 
animals as they may get access to. 

It is possible that the presence of filth may favor their increase, as 
it would seem possible for them to use fluid matter as food aside from 




Fio. 152. — Dennany»8u» galUnce : a, adult; b, tarsas; c, mouth-parts ; cf ande, young — all enlarged 

(original). 
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the blood of their ordinary hosts. A writer in the Poultry World, evi- 
dently a practical poultry keeper, says : 

The mites will breed in the droppings. Rotten nest eggs are good sonrces. They 
swarm in myriads where an egg has been broken in the nest. The heat from the 
body of the hen on the nest hatches them by the millions. Every crack and crevice 
contains them. They come out on the roost at night, like bed-bngSy and prey on the 
birds. 

The dust bath is considered of use in checking this pest, but where 
there is a general infestation, I believe the best plan will be found to 
clear the house, then spray well with kerosene or kerosene emulsion, 
taking pains to reach the cracks; thoroughly drench the roosts with 
hot water or kerosene, benzine, or gasoline, whitewash the house, or 
dust with carbolated lime, and then daub the ends of the roosts, where 
they come in contact with supports, with coal tar^ so the mil^ wiO 
fiave to cross it to reach the fowls? 




•y- S.—j4tvaa amerJOtuut. donal view, in, TentiilvVew; Mj.bMs view of vpntral portion; S<-, 
larsMt rieir ; 3d, larv^ veotrnl vJaw ; Se-Sfc, detiOla ol ume-sU WrMj masotfwA'Jmni Marxl. 
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Family IXODID^E. 

This family inclades the ticks proper, and the species are some of 
them large, and especially wben gorged with blood, and the females with 
eggs are quite balky. In some cases they reach a length of nearly half 
in inch. The common dog ticks will serve as a good illustration of the 
group. 

They are only semiparasitic, most species attaining some growth 
before attaching themselves to animals, and in many cases they move 
to and from their hosts at will. 

The species of Argas, formerly included with the Gamasids, are now 
indnded in this group as a subfamily. 

EXPLANATION OF PLATE III. 



Fig. 1. Rhynchoprinm spinosum, dorsal 
view. 

la. Ventral view. 

16. Young, oapitnlnm not redrawn. 

Ic. Full Bnoked individoalycapitalum 
prqjeoted. 

Id. Capitnlnm, dorsal yiew. 

U. M«xill». 

1/. Mandiblea. 

Ig, Stigma. 

1*. Front foot. 

It. Haller^s organ of hearing. 
IFig. 2. Omithodorus americanns, dorsal 
view. 

2a. Ventral view. 

2b. Side view of anterior portion. 

2c. Poeition of capitalum iu fall- 
sacked individaal. 



Fig. 2d, Capitalam, dorsal view. 

2e. Maxilla). 

2/. Stigma. 

2g, Female sexaal orifice. 

2A. Front foot. 

2i. Mailer's organ of hearing. 
Fig. 3. Argas americanus, dorsal view. 

3a. Ventral view. 

Zb, Side view of anterior portion. 

3c. Larva, dorsal view. 

3d. Larva, ventral view. 

36. Capitulum, ventral view. 

3/. Mandibles. 

3g. MaxillaB. 

Sh, Stigma. 

Si, Front foot. 

3A;. Bailer's organ. 



The Eab Mite. 

(Stjus auria Leidy.) 

In 1872 Dr. Leidy, in the Proceedings of the Philadelphia Academy, 

[described a mite from the ear of an ox, which he referred to the 

las OamasoSy bnt Marray considers it a Sejus. It is evidently not 

eommon form, as I find no farther mention of it in American litera- 

and nothing to indicate an injurious attack from it. 

• 

The Pigeon Tick. 



{Argas reftexus Fab.) 

This is a common species in both the Old and New World, and 
sars priucipaUy in the mor^ southern latitudes^ but iu Europe extends 
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north into Germany and England. In the United States it is common, 
I believe, as far north as St. Louis. 

It is found mainly in pigeon houses and sucks blood for nourish- 
ment, but it is capable of living an almost incredible length of time 
without food, instances being on record where it has been kept in con- 
finement without food for two years, during which time the molts recur 
at frequent intervals. 

The body is projected in front far in advance of the head, the color 
is a deep gray, the form ovate^ and the length about one-eighth of an 
inch. 

A related species, Argaa persictiSy is said to be a pest in houses in 
Persia, and Argas mouhata m Angola, and Argas talaje in Guatemala, 
are equally annoying in their respective habitats. 

The Amebioan Abgas. 

(Argas amerioanus Pack.) 

This species was described by Packard in the Beport of the Geolog- 
ical Survey of the Territories for 1872 (p. 740), but rather oddly both 
Murray and Bailliet credit it to Biley. Bailliet, however, cites Hope as 
authority for its reference to radiatus. 

It is reported by Dr. Francis as destructive to chickens in parts of 
Texas, and in the original description it is siud to have been collected 
with the cattle tick from cattle. 

Packard's description reads: 

Body very fat and thin, oyal, with the head and mouth parts concealed by the 
overreaching dorsal portion of the body, which is bent upward around the margin, 
though the edge is not revolute. Body aboye covered with very numerous little 
round pits, large in the middle and becoming smaUer on the edge. There are two 
large, conspicuous pits on the middle of the anterior third of the body, just in front 
of the middle transverse curved row of six smaller pits, three on each side. Behind 
are six prominent pits, three on each side. On posterior third of the body are rows 
of these punctures radiating outward. The edge of the body is roughly granulated. 
Margin of the body beneath pitted as above. Smooth between the legs and on the 
head. Palpi long and slender when stretched out, not reaching the edge of the body. 
Legs large and stout, hind pair just reaching edge of body. Claws long and curved, 
as usual. 

Length, 0.26 inch; breadth, 0.15 inch. 

Shown in PI. ITI, fig. 3, drawn by Dr. Marx, the figure, however, not 
iudicating the radiation of the pits on the x>oste]'ior part of dorsal 
surface described and figured by Packard, and which gives the name 
radiatus. 

Two related species, the Rhynchoprium spinosum Marx, from Texas, 
and the Ornithodorus americanus are illustrated in PL III by the 
lamented Dr. George Marx. 
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Tee Cattle Tick. 

(Boophilus bavis Riley. )^ 

This is without question the most important of the Americnn species 
of ticks and has a double importance since it has been determined that 
it serves as a carrier of the destructive Texas fever of cattle. • 

It was described in 1869 by Prof. C. V. Riley ^ and figures extensively 
in discussions of cattle pests since. Dr. Cooper Curtice holds that the 
Algerian tick, described by M^gnin as Ixodes dugesH^ is identical with 
the American form, with the probability that it was introduced into 
America on imported cattle. 

The elaborate report on this species by Dr. Curtice^ will serve as a 
basis for a summary of the essential facts regarding the species, while 
the numerous experiments of Dr. M. Francis,^ of the Texas Exi)eriment 
Station, furnish the most valuable guide in treatment. 

The species is distributed certainly through all of the warmer por- 
tions of the United Stiites and quite certainly in Mexico, Central 
America, South America, and Cuba, while, if the species occurring in 
northern Africa is identical, it would extend its range through Egypt, 
Algeria, and probably all northern Africa and some of the southern- 
most parts of Europe. 

Professor Biley's original description and remarks are as follows: 

A reddish, coriaceons, flattened species, with the hody ohiong-oval, contracted just 
behind the middle, and with two longitudinal impressions above this contraction 
and three below it, more especiaUy yisible in the dried specimen. Head short and 
broad, not spined behind, with two deep, round pits. Palpi and beak together unus- 
Qftlly short, the palpi being slender. Labium short and broad, densely spined beneath. 
Mandibles smooth above, with terminal hooks. Thoracic shield distinct, one-third 
longer than wide, smooth and polished; convex, with the lyrate medial convexity 
▼ery diatinot. Legs long and slender, pale testaceous red ; coxae not spined. 

Leng^ of body, 0.15 of an inch ; width, 0.09 of an inch. 

Miflfloori collection, C. V. Riley. 

" This is the cattle tick of the Western States. Several hundred spec- 
imens in different stages of growth have also been received from Pul- 
VOD, west coast of Nicaragua, taken from the horned cattle, and on a 
species of Dasyprocta by Mr. J. McNeil. They preserve the elongated 
flattened form, with the body contracted behind the middle, by which 
this species may be easily identified. The largest si)ecimens measure 

>If Curtice is correct in connecting this with the African form and Kailliet in referring it to Rkipi- 
•jpJbgJMg mmguinetu Latr., the synononiy becomes quite complicated, especially if Curtice's suspicion 
that the roae^ of Koch and the annulatus of Say also come here. The whole synonomy would ran 
something as follows: Ixodet sa7iguineu* Latr. (1806); Ixodes annulatus Say (1820); Ixodes plumheut 
Dagte(1834); Ixodes dugesii GeryaiH (1844); Hcemaphysalis rosea Kooh (1844); Rhipieephalus sanffui- 
fmu and siculas Koch (1847) ; Ixodes bovis Riley (1869) ; Ixodes dugesii M6guin (1830) ; BoopkUut boti$ 
Cnrtice (1890); Rhipicephalus satiffuinevs Railliet (1895). 

*G«vemnient Report upon the Diseases of Cattle by Gkungee (1800). 

•BnUetin 24, Texas Experiment Station. 

4663— No. 5 17 
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0.60 by 0.30 of an inch. When gorged with blood they are nearly as 
thick through as they are broad. In the freshly hatched hexapodous 
young, and the young in the next stage of growth, the thoracic shield 
is one-third the size of the whole body, which is pale yellowish, with 
very distinct creuulations on the hinder edge. The fourth pair of legs 
are added apparently at the first molt. It is called 'gar apata' by the 
inhabitants of Nicaragua." 

Curtice gives the life history in considerable detail, and the follow- 
ing extracts will show the essential points: 

On October 10 I placed some of these eggs (PI. V, fig. 5) in a small, glass-covered 
dish filled with damp mold and set it aside in the incubating room of the laboratory. 
On November 4 the young ticks (PI, V, fig. 6) had begnn to emerge, and by November 
15 the hatching was completed, each egg having produced a young tick. 

At this time the ticks were taken to the bureau experimental farm and put on a 
calf which was confined in a stable, whose temperature was maintained at summer 
heat throughout the experiment. A calf with a white abdomen was selected, thrown 
on its back, sprinkled with ticks directly oc Us fine, silky hairs, and time allowed for 
them to crawl into the skin. In this proceeding the certainty of the young ticks 
arriving at the most suitable surroundings was assured. 

It is well to state here that the parents of these young ticks were the last seen at 
the station on any of the cattle, and that the room of experiment and the calf were 
quite free from ticks before the experiment began. The following table will serve 
to illustrate the sequence of events in the experiment and present it. in rough but 
compact form : 



Date. 



Oct. 


3 


Oct. 


10 


Nov. 


4 


Nov. 


15 


Nov. 


22 


Nov. 


29 


Dec. 


11 


Dec. 


16 



Stage of experiment. 



Egg laying be^n , 

•B^g laying tiDished 

Ticks appeared 

Rearing becun 

First molt, larva to nymph . . . 
Second molt, nymph to adult 
Female half grown with male 

Experiment closed 

Experiment endured , 



Time consumed in various stages. 



Ovipositing 1 week. 
Hatching 3 and 4 weeks. 
Unnecessary mt«rvai of 1 week. 
Larval stage lasted 1 week. 
Lasted 1 week. 
About 2 weeks later. 
About I week. 
About 24 months. 



The eggs were laid in a little mass, were subovoid, dark brown and opaque, and 
coated with some protective substance. In alcohol they show a thin, shell-like cov- 
ering, with a dark, opaque mass within. lu the latter stages of incubation the form 
of the young ticks became more and more apparent until they emerged. The exit 
from the shell seemed to be by the shell rupturing and the imprisoned occupant 
thrusting it off with its feet. The torn edges afterwards rolled inward and produced 
the appearance of clam shells, so frequently mentioned in writings on this subject. 

The larva is six-footed, possesses no sexual organs, and wants the large, single 
stigmata found in later stages. 

The next or nymph al stage, as seen through the skin of the larva, has added a pair 
of limbs behind the others and a pair of large stigmata behind them. The additional 
legs lie along the sides in a loop with its convexity directed oaudally. The contents 
of the three front pairs of legs have withdrawn until only their white tips remain 
in the testa about to be molted. 

The difference between the ticks destined to become either male or female during 
their iinal molt is not marked. The average of the males is smaller, but a small 
female may not be any larger than an ordinary male. In each the mouth ring an^ 
mouth parts, the shield-like headpiece, the breathing pores, the limbs, and the body 
are alike. 
After tbey emerge, however, the males (?1. IV, figs. 1 to 3) can be quickly choflfio 
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The Cattle Tick iBoopKavi boviMBiJer) 



U Fmnt fcx>t, Rhowiag Rln^Le npiir; la. Bupposed sense orgaQB; ^ Hind toot, ahowlDir double spur; 
». Head of female: 4, 4a. 4b. 4c, Female licks, aatunil Briie. showa at dlfTeniDC etaves ol feeding: 
I>. EtK; S. YouD»;tlck; 7. Dorsal surface of the moutb parts of temole-o. taandlble. b. labruni, 
c. palpus, d, mouth rlui;. f. spots covered Hdtb paplllK; H. Labium Had mandlblw: ea. PoplUeB 
etilaretid: 9. Mandlhlr-X -Busk's orgau. use unknown: 10, Moutli parts of young tick. (Frooi 
Curtioe, Bui. 24, Tei. Ag. Ex. Sta.) 
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by their smaller size, by the absence of a well-defined head shield, by the extension 
of the shield over the whole back, and by the two pairs of chitinons plates situated 
OD the abdomen behind and on each side of the anas. 

Throughout life the male enlarges but little. He becomes a little broader, longer, 
and thicker, but not markedly so. The female, on the contrary, grows to a compar- 
atively immense size (PI. V, figs. 4, 4a, 46, 4c), swelling day by day, her body becom- 
ing so rotund and replete with the food drawn from her host that she can scarcely 
be recognized as of the same species as the males. While her body has inflated, how- 
ever, her head, her legs, and breathing pores have not undergone any changes. These 
remain exactly of the same size as in the beginning, and, with the exception of the 
head shield, are but little different from those of the male. The disparity in size 
between the legs and the body of the fully-gorged female is so marked that the legs 
and head appear even smaller than at first. The comparatively small size of the male 
has caused it to be overlooked or, if found, caused it to be classed among the young 
of this species. 

After molting, the young female again attaches herself to her host and seems rarely 
to change her position. While she ma}' be able to do so at first with ease, she becomes 
8o heavy and logy later on that any change would cause her to fall to the ground 
should she loosen her hold with her beak. The males, however, remain small and 
light, and it is not impossible for them to change their positiou, and no doubt do so. 
After molting, they hunt for mates through the dense growth of cattle hairs and, 
finding them, attach to their host so that they can conveniently embrace them belly 
to belly and bring their external genitals in apportion. 

When fully gorged, when the organs of generatiou are fully prepared, and either 
the eggs within fertilized or a sufficient quantity of semen stored in the receptacle 
for their fertilization, the female (PI. lY, fig. 46) loosens her hold on her host and 
falls to the ground. She must do this to lay her eggs. Crawling off to some dark 
comer, her work soon begins. Any delay seems to me to be caused by the tick not 
being prepared to undergo the final act at the time of removal from the cow. The 
female may, if detached, lay eggs any time after it is half grown. (PI. V, fig. 4c.) 
Most ticks under my observation have waited a day or two before commencing 
ovipositing, and some o.on mere. While the tick prefers to act in quiet, she will, 
if retarded long enough, show her secret method under almost any difficulties. 

I must now draw attention to an organ which, though accessory, plays an impor- 
tant r61e in ovipositing. Between the moutlf ring and the head shield is a space 
which becomes very marked in the fecund tick. At this point open glands, which 
are paired, racemose, and situated just under and within the head shield. During 
the last days of the growth of the ticks these glands become distended with a viscous 
fluid substance with which the eggs are to be coated for protection. 

The first visible act in ovipositing is the withdrawal of the mouth ring and append- 
ages apparently into the body, thereby leaving a depression or pocket. At the same 
time the ovipositor protrudes toward the bulging skin at the back of the mouth 
ring until they touch. The head is now entirely concealed. As soon as the ovipos- 
itor touches the opposing organ at the slit which appears in its middle, an ogg 
passes from it and is immediately surrounded by the coating sac. This passage of 
the egg is difficult to detect, but if the passage is interfered with can be made out 
after a time. The ovipositor then withdraws, the mouth parts appear, and the egg 
is pushed from its coating sac, which recedes from around it. As the mouth parts 
are commonly kuown as the head, it appears as though the female passed the eggs 
over her head and laid them from her neck. A curious affair, surely. 

The object of coating the egg has been clearly demonstrated by Bertkau, who 
found that eggs laid after destroying the coating sac and preventing the eggs being 
covered dried up and would not hatch, while others newly laid by the same female 
and coated hatched in due time. Egg after egg does the little creature lay, her pile 
growing constantly larger, while her body constantly contracts, until in abont a 
week little is left but a yellowish, dried-up, shriveled skin, whence all life has 
departed. 
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RELATION OF TICKS TO TEXAS FEVER. 

That ticks liave a relation to Texas fever was held many years ago 
by people acquainted with Sontliern cattle, but no valid reason for 
such belief could be adduced, aud the idea was looked upon by the n 
scientific world as ooly one of the popular ootiona that come from li 
taking coincidences as meaning cause and eftiect. i 

Wheu, however, the study of the disease was entered upon fi'om the ( 
standpoint of modern bacteriology, it was learned that tbe ticks may n 
have a most important relationship as caniers of the disease germ and >■ 
thereby serve as agents of infection. It is now generally accepted i\ 
that even if the ticks are not an essential means of transmission, ttiey « 
are so generally tbe source of infecliou that their destructioQ constitutes » 
a most important factor in the prevention of the disease. li 

PREVENTION AND RRH£DT. 

Since tbe ticks get access to the animals mainly by being brushed 
upon tbem from the leaves of bushy plants or trees, the keeping of ' 




Fia, 153 — Dtrmaetnlor americaruu: mile— Mtarged (origlua]). 



cattle away from wooded itastnres is recommended as one advantageons 
method of preventing their injuries. Weed strongly recommends the 
feeding of sulphur and salt as a preventive. 

For direct treatment there is probably nothing that equals the dip- 
ping process, by which the whole animal is completely drenched with a ; 
dipping solution. Dr. Francis, after using a spraying outfit for the 
purpose, says that he has discarded it entirely for the more satisfactory 
method of dipping, special preference being given to a dip of cotton- 
seed oil. Full details of this process and the form of vat required are 
g-Jven ID the chapter on remedies aud their applicattoo. 
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The Doa Tick ob Wood Tick. 

(Demumentor americaniu Linn.) 

The most common tick tbroagh the XortherQ States, at least, is the 
so-called dog tick, the name being associated with its most common 
host. It occnrs, however, very frequently on other animals and on 
man. When ftdly gorged, the ticks are nearly half an inch long, and 
they seem to fovor the ears of dogs, or at least parts near the head. 

The males, flg. 153, do not enlarge like the females, but are about the 
size of the females before engorgement, and the body above as well as 
tbe borders of the legs are marked with bright, silvery lines and 
Uotches, as shown in the figure. 

As with other species, the young climb to the outer parts of leaves, 
from vheoce tbey are readily brushed to the bodies of passing animals. 

The Lone Star Tick. 

(Amblyotnma nnipvnela Pack.) 

This species, next to the cattle tick, ia probably of the most impor- 
tance la the Southern States, sharing with that species the bospit^dity 
of cattle and also attacking 
other domestic animals. It 
is thought probable that, 
like hovis, it may convey 
Texas fever. 

It is easily known by the 
single bright, silvery spot 
on the back. When fully 
gorged, tbe female is aboat 
equal to the cattle tick in 
size. 

Measures of treatmeutwill 
be the same as for that 




The Eabbit Tick. 

(BhipbisUima leparit.) 

This is a rather common species on rabbits, and is found perhaps 
more commonly in the ear than elsewhere on the host animal. It is a 
small species, and the figure will indicate its form. 
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Ixodet rioinut Linn. 

A very comuiou tick upon tbe little ip-oand aqairrels in the Missis- 
sippi Valley is a species vhich Dr. Marx 
has determined for me as ricinva. If 
this be ideDtioal with the BnropeaQ 
riciniu, its habits wonld seem to be some- 
what different, as there it is said to oc- 
cur on dogs and other large mammals, 
but here it is apparently confined pretty 
closely to small rodents. 

The flgnre will serve to distinguish it, 
aud it is hoped that it may receive the 
attention of students, so that tbe full 
details of its habits may be better 
known, 

FiQ iss _/««!« Hdni»-«j)i«ged{oriB Ixodcs reduvius, erinaeews, and margi- 
natum, Hyalomma agyptium and afiri- 

canum, and Dermacentor rettculatun are among the species recorded as 

tronblesome in the Old World. 

Family SARCOFTID,^. 

This family inclndes species which are strictly parasitic, and all may 
be considered as normally infesting tbe skin, those species which occor 
within the qallls of feathers, in burrows of the skin, or in tbe subcnta- 
neoas tissue, or on internal organs, being extreme forms and doubtless 
in all cases derivatives from species that first lived on the surface. 
In fact, the extreme forms of mites in this family show in a beautiful 
manner the gradual adaptation to different modes of living and lead to 
the worm like condition presented by Demodex. 

The species are all minute, often almost invisible to the naked eye, 
tbe skin striated or furrowed, usually white or transparent, tbe mouth 
parts fitted for biting or suction, the tarsi generally with sucking disks 
fitr attachment, and the eyes wanting. 

The Pigeon Plumb Mite. 

(Falciger roatratiu Bachhok.) 

These mites live in the feathers of tbe pigeon and other birds, and 
some very interesting facts have been brought to light by tbe studies 
of Megnin and Trouessart, which show that the mite may ondergo a 
peculiar transformation during the immature stages, whereby, instead 
of remaining on the feathers outside the body, they migrate witbin tbe 
skin and live in the subcutaneous tissue or attached to the blood ves- 
sels of tiie neck. In this form they are rather worm-like, and were 
originally described as a distinct species, Sypodera* oolmiAiB. 
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The same form occnrs on the blue heron, and I have taken it in 
immense numbers from the subcutaneous tissue of this bird at Ames. 

In the genus Dermaleicbus and allies we have an immense number 
of forms occurring on various species of birds, scarcely any of which 
have been studied in this country. 

They will form a most interesting study, though, so far as present 
knowledge indicates, there is little of economic imjwrtance to be 
attached to them. 

The Cystic Fowl Mite. 

{Laminoaioptes cyaticola Vizioli.) 

This mite is described as living normally on the surface of the skin 
or under scales, but commonly working into the subcutaneous connec- 
tive tissue, more rarely to the deeper portions, and on its death the 
presence of the dead matter results in the formation of a calcareous 
cyst or miliary body, which gave rise to the technical name of the 
species. 

Chickens, pheasants, and geese are among its hosts. I do not know 
of its occurrence in the United States. 

Internal Chicken Mite. 

{Cytoditea nudua Vizioli.) 

These are minute mites that live in the air passages of gallinaceous 
birds particularly, and, according to Eailliet, they appear to the naked 
eye like minute active granules running over the surface of the walls 
of the air cells and in the trachea and bronchi. They appear to suck 
simply the serosity of the tissues, and, unless in great number, to 
cause no great inconvenience to their hosts, but if in great numbers 
to cause active irritation and asphyxia. 

The species has been observed in this country at Washington, D.C.,* 
and I have specimens from Dr. Hassall, of Baltimore, taken from the 
peritoneum of chicken. 

Mites Infestino Mice. 

We may mention here two interesting little mii^By Myobia musculi 
and Myocopies musculintis, which infest mice. The former I have found 
many times on mice at Ames, and have also received it from Professor 
Braner, of Nebraska University. 



* Kiley Am. Nat., Vol. XVII, p. 422. 
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The Eab Mite. -j 

(ChcriopiM atirionlarum Luoaa et Nioolet.) 

This species, represented by varieties cania, felis, cati, and furonia, Ib ' 
described as affecting particularly the auditory canal of its hosts. I am 
' not aware of its recogaition yet in America. i 




The Chobioptks of thb Hobsb and Ox and Goat. 

(Chorioptea a^mbioUn Verheyen.) 

This mite, unlike the itch mite, does not burrow into the skin, bat 
adheres to the surface or to hairs by means of remarkable sacking 
organs attached to the logs. From this vantage ground it pierces the 
siia and feeds upon the serous fluids. 
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The vfKrietieB oconrring on the horse {equi), on cattle (bovis), and on 
Ste goat (capra), are conaidered certainly us belougiDg to the one 
ipeciee, 'while there is some queFition as to the form occurriDg on sheep, 
■kentioned later, and on the rabbit. 





flguna after Clapardde) . 

The variety oconrring on goats is credited with having ravaged the 
goats, in the Grisons, in the valley of the Frattigau, Switzerland, in 




1851, 1852, and 1853, when out of 2,600 animals half were attacked and 
600 died. 

Evidently the dipping treatment will prove the most effective fbr 
these parasites. 
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Foot Scab op Sheep. k 

This variety of scab, which is due to Choriopies aymbiotea Verheyen, var. ojis, is 
of rare occurrence. It has been noticed and studied in Germany by Znrn. ^ 

The seat of the disease is in the feet and limbs. The disease progresses very tf 
slowly from the feet, and little by little invades the upper part of the limbs and q 
adjoining parts. It is not readily communicable to other sheep, and spreads slowly. ,^ 

In the beginning this variety of scab is characterized by the reddening, followed . 
by the abundant scaling of the skin, and later by yellowish white crusts. The " 
animals stamp, scratch, and bite the parts, showing an intense itching. As the dis- *' 
ease progresses the crusts become thicker, cracks form in the folds of the pastern, 
and the limbs become quite unsightly. The parasites swarm beneath the crusts, and 
when found form a certain symptom of the character of the disease. 

Foot scab is not a serious malady, as it readily yields to treatment and is slow of 
extension. Any of the remedies proposed for the treatment of common scab may be 
used with good effect. (Curtice.) 

The Scab Mite of Sheep, Horses, and Cattle.* 

(p8oropt€8 communi8 Furst.) 

The disease known as scab of sheep is among the few parasitic dis- 
eases which is fully appreciated by tbe majority of sheep breeders, so 
well known, indeed, that many of the States have stringent laws in 
force for its quarantine or extermination. Curtice says: 

Of all the diseases of sheep in this country scab is the most feared by the flock 
master. So insidious is its attack, so rapid its course, so destructive its effects, and 
BO difficult is it to exterminate that it has justly earned the distinction of being more ; 
injurious than any other disease caused by external parasites. Scab alone of the 
parasitic diseases has become the subject of legislation in most countries, and yet, 
if proper precautions were taken and a rational treatment followed, this disease 
could soon be completely eradicated. 

The earlier writings upon the disease do not give us definite infor- 
mation as to the i)arasite in hand, but in 1841 Gervais (Ann. SocNat.) 
gave the species a scientific description under the name of Psoroptes 
equi, and the later publications of Gerlach, Furstenberg, Murray, and ] 
M^gnin contain detailed discussions of its habits, anatomy, etc. 

Scab Mite op Sheep. 

(Var. ovi8,) 

This is the variety which produces the best known form of disease; 
indeed it appears that the effects of this parasite are by no means so 
much dreaded upon the other hosts, either because those animals are 
not so seriously influenced by its presence or because their skins do not 

'There has been considerable confusion with regard to the name of this species, 
partly owing to the fact that some authors have given a name for each form occur- 
ring on the horse, sheep, and cow, partly because the earlier names have not been 
respected by later writers. The names adopted here are the ones that seem to be 
the rightful ones, taking the first for the species as a whole and using the varietal 
names to indicate the host animal. 
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Ainiisb so ^vorable a reeort for tbe multiplication of the pests. On 
[his acconnt the history of the species is more particnlarlv the history 
rfthis variety. 

Its distribution is at present practically over the entire world where 
Aeep are bred, and while there muy be praclicnl iniinuiiity in Bome 
States where vigilant attention has been in practice, no nlieep breeder 
ihonld neglect occasional examination for it nor, eRi>ecially, the most 
carefal scrnttny of all new animals introduced into his flock. 




The effects of the parasite on the sheep and the appearances by 
which it may be detected are here quoted from Curtiee'H Animal Para- 
sites of Sbeep : 

AtteDtioQ to the iliBeoae is first attracted hy the infected aheep aorstobing and bit- 
inff Bud rubbing tbeiiiBelvea. The coats of the animals look rongli, taggj-, auil fe1t«d. 
The itcbing ia aJwuys most violent when tbe ebeep have been heated by driving -or 
irarming in tb« stable. 

By Boparating the wool and examiniDg a reoeotl; Infected spot theto can be seen 
Bome minnte elevationa which differ from the earrounding skin in being slightly 
whiter or yellower aoil which h&ve been produced by the bitea <if the \ieBta. The 
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insects themselves can be found among the hairs at but little distance from the bites. 
As time passes and the insects multiply in numbers these elevations become more 
and more numerous and closer and closer together, until they finally unite over a con- 
siderable extent. From the summit of each elevation or papule a watery, serous %$d 
exudes and accumulates, \\'hich transforms them into vesicles and pustules, 40id 
which tn drying cover them over with a thin crust. In a few days the whole surwbe 
is covered with a yellowish, greasy, scaly layer, under which the parasites arehidcL^^* 
As the disease proceeds this layer gradually increases iu thickness by an increase, of 
the serous exudate, and iu circumference by the extension of inflammation produced 
by the ever-multiplying parasites which live beneath it, forming scaly crusts. These 
crusts in being torn out, mainly by the rubbing with which the sheep endeavors to 
allay its intense itching, carry with them the tags of the wool, the loss of which is 
-an early symptom of the d isease. At a later period the crusts are replaced by another 
set of thicker, firmer, adherent scabs, which are still further enlarged by the out- 
ward migration of the parasites. As they abandon the center of the scabs these are 
again replaced by a peeling off of the external layers of the skin, which gradually 
heals, while the disease slowly progresses at the outside. The complete cure is very 
slow, and the skin remains thick and folded for a long time. In sheared sheep the 
skin becomes covered by a thick^ dry crust, like parchment, while beneath it remains 
much swollen. 

The fleece of scabby sheep presents a characteristic rough look. In places the 
wool is stuck together in masses; in others it falls, while in others, which are 
apparently sound, it can be easily plucked off. The rubbing and scratching 
indulged in by the sheep not only tend to tear away the wool but increase the irri- 
tation of the skin, which may be intensely inflamed and finally end in superficial 
death of the part. Unlike Sarcoptes, the Psoroptes seeks the longest, thickest wool. 
It begins Its attack along the back and extends to the neck, flanks, and rump. The 
Psoroptes are seldom found in the region of the chest and abdomen. They are col- 
lected in masses on circumscribed surfaces. The scabs they produce constantly 
increase at their edges, and their number depends on the number of places invaded. 
Owing to the closeness iu which the sheep congregate and to their violent scratch- 
ing, the parasites become very generally scattered, and finally, the scabs may run 
together. 

While few of the -parasites are present in the older diseased parts, at the edges of 
the scabs they can be found in swarms. They look like little white points with a 
brownish extremity. If picked up bythe point of the knife or a sharp stick and 
placed on the hand they will be seen to move. The six- legged young, the eight- 
legged adults, the sexes, couples joined together, and the eggs of this interesting 
insect can easily be identified by the aid of a low-power magnifying glass. 

DESCRIPTION AND LIFE HISTOBY. 

The eggs of this mite are minute, glistening white specks, longer than 
broad, and nearly uniform in thickness. They may be found under 
the scabs as before mentioned, and their detection, even when mites 
are not seen, may be taken as evidence of the disease. 

The larvae have nearly the same shape as the adults, but are to be 
distinguished by the fact that only six legs are apparent. 

The full-grown mites are nearly as broad as long, and are charac- 
terized by their piercing mouth parts and the structure of the two 
posterior pairs of legs (see fig. 159). In the male, the fourth is much 
reduced, and the third bears a long thread-like appendage passing 
the sucker, while in the female this leg carries two long, thread-like 
organs and no sucker. 
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The only treatment for tliis epevies worthy of recognition is tbat of 
dipping, aud this, if properly done, will secure the extcnninatioQ of 
Uie pest, aud a flock once freed will not become again infected except 
if exposure to infected animala or by the introduction of scabby 
iaUviduals. 

,Bo important is this parasite deemed that many of the States have 
adopted stringent law^ for the quarantine of infected aninials and for 
jprescribiug dips that must be used. A summary of these regulations 
a&d the formulsB for the various dips uill be found in Curtice's Animal 
Parasites of Sheep, which should he in the bauds of all sheep owners. 

The particular kind of dip is of less importance than the thorough 
Dse of the one selected. The tobacco dips, sulphur and lime dips, and 
also Beveral of the patent dips prepared by reputable firms, can be 
lecommeuded. The main objection to the latter, perhaps, is the fact 
that the user must pay a rather exorbitant price for a few simple chem- 
icals, and further, in the case of the arsenical dips, that he may not 
know the ingredients or their proportions and thereby endanger the 
animals treated. (See details of dipping in chapter on remedies.) 

The Itch Mite. 

{Sarcoplei gcabiei Latr.) 
The itch mite of man is perhaps becoming a pretty rare pest in civil- 
ized communities, but since it occurs at times on domestic animals, and 
in certain varieties becomes at times a serious pest to such animals, it 
deaerves treatment here. Authors have differed greatly in their treat- 




nent of the species, some making a different ai>ocies for each host 
animal, believing that they could find distinctive characters iu the 
oze, arrangement of spines, etc., but Kailliet, who has published the 
Ifttost foil discussion of the species, has combined most of these under 
the one species neabiei, though in some cases retaining the varietal 
dlsliuctiou for various hosts. 
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The varieties so retniiied are hominie, iofefiting man; scahiei emstoate 

Fnrst., for the so-called " Sorway itch ; " equi, for the form infesting the 

borse; oci«, on the sheep; cajirte, on the goat ; cameH, on the camel; atich- 

eniw, ou the llama; suin, on the hug; cunieuU, for the rabbit and liare; 

furonia, on the ferret; cants, on the 

dog; lupt, on the wolf ; vulpis,outhe 

fas ; leonis, on the lion, and tcombati, 

ou the wombat. 

All stages of tlie parasite occur 
on the hoRt njMn which it is abso- 
lateIydependentforexist«nce. Gen- 
eration atter generation may occur 
on the siimc animal. The mite bur- 
rows into the skin, in this respect 
differing from the scab mites. 

The adult mites aie flattened, 
rather circnlur in outline, and may 
be separated from related forms by 
the character of the feet and by the presence of six short spines or 
thorns on the thora^iic portion and fourteen on the abdominal portion of 
the body. 

Eggs are deposited along the burrow as the mite extends its channel 
into the deeper portions of the skin, aud as they hatch the young feed 
npon the surrounding tissues, and it is said molt four times before 




in F'lTBlepbvr^, illf t 




Flfl.lSZ.—Sttreoptrs tc^iei: a^ posterior logH of male j b^ yoaterivr le^H of fenjAln Inner Fursteiiberg. 
from Mumy). 

matarity. When fiilly grown they wander around and mate on the sur- 
fate of the skin, after which the females begin a fresli burrow. 

Infection with this parasite is ticeonipauied with intense itching dur- 
ing the formation of pustules and iutlamed areas, and while in wan 
it is usually confined to the base of the fingers and between the knuckles, 
in aggravated cases the whole hand and arm may become invaded. 
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■The " seven-year itch," " army itch," and "Jackson itch" are simply 
aggravated cases, where, from lack of good sanitation, tbe miteii are able 
to thrive better than asual. 




In thehnman subject the ap])1iuatioii of sulpbnr ointment, in addi- 
tion to frequent washiiiy with soap and hot water, and for domestic 
animals the use of washes or dips, as for scab mites, are to be adopted. 

Itch Mite of thk Cat. 

(Sarceptet catt Hering luid Qerlacb.) 

I am not aware that this species has been observed in this country, 
but from the descriptions of it in the Old World it must be a very 
destructive species to the animal it infests. Our account is taken from 
Murray: 

On the cat an<l nibbit tlie species in a good ileal Hiuuller thou tbe Sarooplet $cahi»i 
The thorns or sjiiui'S on tliu back begin to alter; on tlie thorax they are absent or 
tomeil into haiiH, uDd there :ire now twelve tlioms on the back of the abdomen. 

Both in Ibu cut jiiid the rabbit this pariwite takes the head as its point of attack, 
tnil iiioie parliciibirly tbe base of the onse, tbe lips, tbu ears, and tbe eyes. Even 
■hen tlie aiiiniiil is inoculated elsewhere by putting mites upon other parts of the 
Vody, anil after they liin'a actually taken possession and begun to burrow, they soon 
leave tberie parts and, making for the head, establish themselves about tbe nose and 
the ears. In its early stage the burrows, when sought for, can Iio easily seen, but 
Iho obstruction caused by the nnnierous hairs makes them more tortuons and often 
mterrupteil. As the mites increase, so do the burrows and the itching, and the cat 
■cratches itself and tears the skin. Then the hairs fall off, and the parts aronnd the 
eyes, nose, and ears become covered with hard crusts spread over and oilhering to 
tbe snilering parts. The time that the mischief lakes to reach this stage varies 
aeoording to the age, strength, and condition of the oat. As a rule, the young and 
strong resist longer tbaa the old and feeble. In them by the twentieth or thirtieth 
day it may have Kpread over the head, rars, nose, shonlders, and even the back 
and loins. Tbe cruKt becomes harder and gray and agglutinated to the hairs, and 
■mder the crusts tbe specimens of the Sarcoptes may be found. By degrees, as the 
malad; progresses and the animal becomes weaker, the skin increases in tbickuees, 
becomee hard, stiff, and forma volnminous folds round tbe neck. The swelling 
of tbe tiaanes increases and their inflammation extends to the nostrils, obstmots tbe 
reepiratioB, and gives the bead of the cat that elephantiasian appearance that ooonrs 
in tbo lion, and ia indeed » oonatant ohaiooter in Mt^ea of itch omona' feline ■■'('■"»1» 
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When it has completely covered the head, it extends by degrees over the whole ; 
body; it is then impossible to describe the miserable condition of the poor animal, , 
which the parasites are devouring as if it were a dead carcass — the feebleness is so . 
great that it totters on its limbs and can scarcely drag itself along. All its skin is . 
a focus of infection, where crasts and entangled hairs form pieces like hideous shells, 
and which pieces tear off in plates. It is true that they rarely reach this extreme 
stage, being usually destroyed before the disease passes through all the stages ^ 
of complication. Still plenty of dead cats that have had the disease bad enough ^ 
may bo seen in the dust carts and on the manure heaps of all great towns. The . 
most of them are either killed or die in cellars of houses where they have taken 
refuge. 

In the country the complaint is much rarer, the opportuuity for contagion being 
much less; but when it appears there it runs its course as rapidly as in towns. M. 
Delwart, of Brussels, said, in 1830, that he had seen on large farms, where a great 
many cats were kept, the malady spread itself with such rapidity that in four or 
five weeks all the cats had been carried off by the infection, and in 1827 M. Sajons, 
a veterinary surgeon, resifhng at Tarbes, related that a very intense epizootic itch 
had raged in that district among the cats for several years, and it proved so mur- 
derous that entire villages remained wholly deprived of cats. The malady seems to 
vary in virulence at different times, and when very bad it is called epizootic, when 
milder sporadic ; differences which may be due to the character of the season or 
general robustness of the animal's health at different times. 

The symptoms are the same in the rabbit when it is infected. 

•The remedies that are used for the itch in man should be used for this variety, 
and of course modified in their administration to suit the different characters of 
the patient. 

In the country the cats may occasionally in autumn be seen suffering from great 
irritation, and people are apt to jump to the conclusion that they have got the itch. . 
But it is always easy to tell whether it is so or not, for if the itch it shows itself -' 
About the head and nose and ears, and if, instead of that, the irritation is about the . 
feet, teii to one it is caused by the harvest mite, Lepius autvmnalis, which the eat .^ 
has caught in wandering about the garden, and usually on examination the matter . 
can be put beyond doubt by finding the little red mite in the fur or between the « 
claws of the cat. If kept from getting a fresh supply, it will soon get better, for 
the mites will soon leave it of their own accord; but if allowed to get a fteeh ^ 
supply every day, it will of course get worse and worse as long as the supply is 
renewed. _ 

Another variety of this species is the rabbit mite, var. cunioulij which ■ 
produces the same symptoms in rabbits and hares. 

The Itch Mite of Fowls. 

(Sarcoptes mutans Bobin and Lanq.) 

This species is a parasite on the domestic fowl. We owe our knowledge of it to 
M. Lanquetan, M. Reynal, and Professor Bobin. A full description, with careful fig- 
ures, will be found in the Bulletin of the Society of Moscow, 1860. It is a very flat, 
broad species, and the absence of spines on the back at once distinguishes it from 
all the preceding. The ailment produced hy it is observed most frequently on the 
hen and cock, appearing first on the feet, on the comb, and about the beak. . No pre- 
monitory symptoms indicate its approach. The fowls preserve their appetite and 
liveliness^ although sometimes a careful observer may see that the sick animals shake 
their heads, raise and stretch their legs in a convulsive manner. If the examination 
is followed up some white points and lines traced in zigzag, covered by very small 
scales, which tho least rubbing knocks off, may be seen on the comb. The skin 
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•oreced b; tihem la lightly o1iagriii«d and of a brown eolor, which oontraata with tho 
nd color of the rest of the oomb. Atthst period no lesion of the tiaaneB is observtt- 
Ue. The malady T«in^na atationftry for fifteen days or even a month, at the end of 
which time the base of the comb thiokens and becomes darker, and the linear trao* 
BBBnme the appeturance of true burrows of the itch insect, and at the bottom of 
them the Sareoplei nulani is to be foniid. At a later period the feathers of the head 
■nd abont the beak nndergo a remarkable change. They torn back, stand on end, 
d lose their brilliancy ; they become white and atrophied, aa if there were some 
perveTBion of the aeoretion of the skin of the holb. At the point where the feathei 



Pie JM,— Sir«p(M mi 




male aod temsle (oopted from Mmrsy's Sgnres redmwd ban Bobln). 



w of epidetmio matter in a bed id 
:e lines or bnrrows formed by the 



detaches itself from the akin there is found a 

« thickness of some millimeterB, and all around a 
nising of the skin. 

Ah the malady proceeds the feathers of the Iiead and npper part of the body 
beootne atrophied ; their fteo extremity bends, twista, and rolls npon itaelf, and endig 
by diaappeiLring in the midst of the epidermal products acciunnlated at the Imm of 
file quill. The head and neck of the fowl have 
at that period a very peoniiar aspect. They are 
despoiled of all the feathers that decorate them 
m their normal state. The comb is brown, with 
t rngged etufaeB, drawn back npon Itaelf, broad 
St its base, and spotted with whitish, mealy 
patchea. On various parte cmsta, of some lines 
hi thickness, appear, which when detached learo 
SBoalysnrfacn, which recalls tomind the disease 
named phthiriaaia. The complaint does not 
always begin on the bead. It aometimea makes 
its first approaches on the feet. Similar aymp- 
e occar there, hut they proceed more slowly, 
bnt by and by the scales on the feet and legs 
begin to come off, and a crust forme upon them, 
more especially between the toes. Sometimes 
it enrelops the whole of the foot and tibia, forming a cmst a third of an inch in 
tluokneu. Bits as large as a hazel nnt or a walnnt may be broken off. This affec- 
tion has mnch analogy with the Norwegian itch above desorlhed. It can be oom- 
mnnioated both to man and the horse. (Mnrray.) 
4653— Ko. 5 18 
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The Smooth Sabogptbs. 

(Sarcoptes IcBvis Railliet.) 

This species, described by Eailliet in 1885, is represented by several 
varieties that live in the feather bulbs of birds, notably the pigeon and 
hen. It has not been observed as yet in America, but it is quite likely 
that it may be found to occur here. 

Family DEMODEOID^E. 

This family includes only one genus, the description of which will 
indicate the family characters. 



± 



The Follicle Mite. 

(Demodex foUiculorum Simon.) 

The follicle mites are rather degenerate worm-like forms that occur 
in the hair follicles of different animals, the variety occurring on man 
i^hominis), producing the little specks or blackheads so frequent on the 

face, and which are said to be almost uni- 
versally present, though it is seldom they 
cause any special irritation. The variety 
occurring on dogs (Oani^), produces a se- 
rious disease, as does also the one on hogs 
(Suis). In both these animals the affected 
parts are the face and nose and occasion- 
ally larger tracts of the body. 

The variety on cattle affects the body at 
large and has a somewhat different inter- 
est, as it is recorded as damaging the hides 
for market. A record of its occurrence in 
this manner is given by Walter Faxon and 
also by Dr. 0. W. Stiles. 

The mites evidently undergo all stages 
of development in the follicles, but doubt- 
less migrate over the surface of the skin 
when mature.and before laying eggs. 
The use of dips and washes would seem 
to be the only sure treatment for domestic animals, and if it is thought 
necessary a similar mode could be adopted for man. 



B 




Fig. 166.— Z)emod«j5 foJliculorvm,, var. 
hominii: a, mite greatly enlarged; 
b, mites in hair follicle and seba- 
ceons gland — enlarged (copied from 
Murray). 



Order LINGUATULINA. 



This group, which includes a few species of remarkably modified 
Arachnids, may be recognized by the worm-like footless condition 
of the adult, two pairs of hooks at the sides of the mouth, and the 
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rudimentary condition of the circolation and respiration. Only one 
species need be mentioned bere. 

Ungvatula rhinaria Pilger. 

The worm-like condition of this parasite may be inferred from the 
fact that it was originally described as a tapeworm (Twnia rhinaria)^ 
but its Arachnid affinities were 
early suspected, and with the de- 
termination of the early stages 
were proven beyond question. 

In the adult worm-like stage it 
is a parasite in the nasal cavities 
of various animals, esi>ecially car 
nivores, the most common host, 
perhaps, being the dog, ^^6i/^ 

Tlie larval state occurs in the ^^^J 

viscera of different animals, but ^^B'^ - 

more particularly those which are 
herbivorous — the horse, sheep, ox, 
goat, and many others — as well as 
man. _^_^^^_^ 

The migrations between these fiq. i«T.-wn-rao<iiia rtinarfo.- ianr» in > 

hOBtB, which are evidently an es- "'" BlSBe-snlarged Icopiod Snm V»n Ben- 

sential part of its existence, may 

be stated in brief to be the discbarge of numerous eggs in the nasal 
cavitites of the dog or other host, which, in sneezing or coughing, spreads 
them over vegetation that later is taken as food by some herbivorous 
animal, and following this ingestion the embryos escape into the glands 
and viscera of the new host, occupying especially the mesenteric glands, 
Kver, etc., where they remain in an inactive condition until fragments 
of the viscera containing them 
are eaten by a carnivore, when 
they gain access to the nasal 
cavities and become mature. 
In case they have not the for- 
Bdnit (iJter pMkard). toue to be eaten by a carnivore, 
it is believed they may migrate 
within the body of their herbivore host, reencyst themselves in other 
organs, and even in some cases reach the nasal cavities by way of the 
lungs and air jiassages, thus accounting for the rare occurrence of 
the adnit form in a herbivorous host. 

Curtice ' records the occurrence of this species in America, the larval 
stage (denticiilatum) having been taken from rabbits in two instances, 
once by Dr. F, L. Kilborne, in 1887, and once by hunself, io 1888. 

' AniniBl Paiaaitea of sheep, p. 69. 




CHAPTER Vn. 

REMEDIES— PREVENTIVE TREATMENT A 

There are so many of the external parasites of domesticated animals, 
which, even though very widely different in structure and affinities, 
have very similar habit and can be reached by practically the same 
treatment, that a chapter devoted especially to general treatment will 
be of 8i)ecial importance. We may consider the subject under the 
heads of "Preventive measures," " Insecticidal substances," and 
"Methods of application of remedies." 

PREVENTIVE MEASURES. 

Prevention is for a large number of parasitic forms by far the most 
desirable plan. For some it is the only plan that can be of any service 
in avoiding injury. 

The attacks of semiparasitic forms, as mosquitoes, flies, buffalo- 
gnats, etc., may be abated by operating upon their breeding places 
and, fiirther, their direct attacks upon animals, where the number to 
be protected is not too great, may be prevented in some degree by 
smearing the hair of the animals with preparations of fish oil, tar, train 
oil, and axle grease. Pennyroyal is also recommended as beneficial. 

For the bot-flies it is important to destroy the eggs before the larvae 
hatch by shaving or clipping off those noticed on horses, or washing 
them with kerosene emulsion, carbolic acid solution, dipping solution, 
or, if a dipping vat is available, by swimming the animals through the 
vat. 

For the constant external parasites, as lice, itch mites, etc., quaran- 
tine of all animals introduced into a herd or thorough treatment of 
such animals to prevent infection of a herd that is free cannot be too 
strongly urged. It is the most practical protection against these pests. 

INSECTIOIDAL SUBSTANCES. 

In this enumeration of substances which may be used in treating 
insects affecting domestic animals, the aim shall bo to include all that 
have a real value in this direction, either individually or in combination, 
and to indicate their valuable properties and very briefly the forms to 
which they may be applied. 

Arsenie, a deadly poison, is used in some of the dipping solutions and 



1 Dr. D. E. Salmon, Chief of the Bureau of Animal Industry, has very kindly read 
and revised this chapter. — L. O. H. 
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kills quickly when taken into the alimentary canal or penetrating the 
tissues of the insect. It is, however, too dangerous a poison to be used 
except with the greatest care, and the possibility of the animal treated 
licking itself or eating food upon which the solution has dripped to 
such an extent as to get a poisonous dose is too great to give it strong 
indorsement. It has its greatest value in this connection in treatment 
of sheep scab, which often resists more simple remedies. 

Carbolic add^ one of the most effective of agents against parasites 
and especially in certain combinations, is to be highly recommended. 
In many cases the crude article can be used to as great advantage as 
the refined and at great saving in cost. Used externally without other 
combination than with water, it should have a dilution of about 100 
times its bulk of water. If used too concentrated or upon very sus- 
ceptible animals such as dogs, it maybe absorbed and cause poisoning. 
Dr. Francis recommends it very highly in combination for cattle ticks, 
and the Poultry World gives it the highest praise as a combination 
with slaked lime, to be used in buildings for chicken lice. 

Calomel is used in some cases, but is for the most part superseded by 
more satisfactory remedies. 

Benzine may be used in the form of a spray or wash against bed-bugs 
and fleas, and in chicken houses against ticks, though for this purpose 
it has no advantage over kerosene emulsion. 

Gasoline may be used in the same way and for the same purpose as 
benzine. Both must, of course, be used with due regard to their 
inflammable properties. 

Cotton-seed oil is strongly recommended by Dr. Francis for treatment 
of ticks in the Southern States, especially in connection with dipping 
solutions. Its action is similar to that of other oils, and while it kills 
some of the ticks, there are others on the same animal which apparently 
are not injured by it. In the States where cotton is produced and the 
oil can be secured at low cost it has special advantages, either alone or 
combined with other remedies as an application for various external 
parasites. 

Kerosene has a wide range of usefulness in the treatment of parasites 
notwithstanding the fact that it does not seem to have fulfilled the 
requirements for a good dipping solution. It may be used free for the 
spraying of the interior of chicken houses, for the destruction of bed- 
bugs, and for filming the surface of small ponds, water tanks, etc., in 
order to destroy mosquitoes or their larvae and abate the mosquito 
nuisance. In emulsion it is very effective against lice on cattle, killing 
both adults and eggs, for use as a spray to kill horn-flies, and as a wash 
to kill eggs of bot-flies or lice. 

Emulsions may be made with either soap or milk and according to the 
following well-known formulaB : 

Milk emulsion, — To one part milk add two parts of kerosene, and chum by a force 
pump or other agitator. The creamy emulsion which results is to be dilated with 
water, using eight or ten times the bulk of water. 
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Soap tmuUion. — Dissolve one-half pound hard soap in 1 gallon of hot water, and 
while still at near boiling point add 2 gallons kerosene, and emulsify by use of 
finrce pump or agitator of some kind. Dilute with water one part emnlsion to eight 
or ten parts water, and use as spray, wash, or dip. 

(HI of turpentine is recommended as an application for external para- 
sites, but should not be applied to the skin of horses, though when 
suitably mixed it is sometimes prescribed for bots in these animals. 

Goal tar is useful as a barrier to mites and lice in the poultry house. 

Dust and ashes are natural remedies used by fowls. 

Lime in form of fine slaked dust mixed with carbolic acid and scat- 
tered throughout the buildings or applied as whitewash is oYie of the 
best remedies for chicken pests, as well as for the lice and mange 
insects of other animals which infest stables and fences. It is also 
used as one of the ingredients in sheep dips. 

Pyrethrum powder^ known also as Persian insect powder, ^'Buhach" 
(the California brand), and Dalmatian insect powder, is a most excel- 
lent parasiticide, and the powder dusted in rooms troubled with fleas, 
lice, or bed-bugs, on dogs, cats, chickens, etc., is very effective. It has 
been found to be the only satisfactory remedy for lice and ticks on 
sheep in winter, when the long wool prohibits other treatment. 

Sulphur as a fumigating material or dusted on the skin, in ointments 
and in dipping solutions, has a great range of usefulness. 

Tobacco is a very effective agent against parasites and in fumigation, 
in dipping solutions, and in form of snuff dusted among hairs or 
feathers is applicable to many external parasites. 

METHODS OF APPLICATION OF REMEDIES. 

In the treatment of the different parasites there is room for much 
choice both as to the material used and the manner of its application. 
Treatment that is possible on a few animals or in a closed room may be 
absolutely prohibited on a large scale, or with herds of animals in pas- 
ture or ranch, and that which may be applicable in summer may be 
dangerous or out of the question in winter; so it will be seen that in 
giving methods it is expected that each individual is to study the 
conditions and adapt the treatment to his particular case. 

DIRECT CAPTURE OR DESTRUCTION OF INSECTS. 

There are many occasions when the use of a little dexterity may 
accomplish the destruction of an annoying bot-fly, horse-fly, or swarm 
of mosquitoes. Picking the cattle tick by hand and burning it is the 
most reliable method which has yet been i)roposed for its destruction. 
A stroke of the hand or a wisp of grass, a strap or even a whip may 
accomplish the desired end, while sprays of kerosene emulsion may be 
used to destroy clusters of flies and mosquitoes on cattle as they come 
from the pastures in evening. 

A trap arranged at a stable door for catching flies from the backs of 
cattle has been described in many agricultural papers, and tlie.: 
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description applies evidently to a somewhat more complicated arrange- 
ment for this purpose: 

A machine for catching flies from the backs of cattle, and so affording the animals 
relief and comfort, has been invented by a farmer in Madison County, Ky. The 
flycatcher is a kind of covered pen or passageway, through which the animal must 
walk to secure relief. A few feet from the entrance there is a cupola, or dome, in 
the roof of the passageway, made of glass and arranged as a flytrap. Beyond this 
the passageway is in darkness. The animal walks through the machine, and just as 
it passes the dome and enters the darkened part a set of brushes sweeps off the flies, 
which naturally rise into the lighted dome, and the steer passes out at the other side 
free from flies. The flies are retained in the dome trap. The inventor has experi- 
mented with his machine, and finds that animals soon learn the value of the machine 
and know enough to walk through it when the flies begin to bite. The device is said ^ 
to be patented, but a plan involving the same principles has been in use among / 
farmers for the destruction of horn-flies for a year or two past. — Denver Field and 'i 
Farm, April 25^ 1896. 

According to The Homestead, "the device above referred to was 
invented by a Canadian farmer named Guthrie in 1894 and was 
described very fully in the July number of the Canadian Live Stock 
and Farm Journal. A description of it also appeared in these colunms 
in the same month, the horn-fly being a very serious pest that season.'' 

RENOVATION OF HENHOUSES. 

:i 
The treatment of henhouses that have become infested with lice, ii 
mites, and ticks is often a vexatious matter, and the writer thinks that w 
if the structure is not too valuable the best plan would be to burn the t^ 
whole outfit, submit the fowls to a thorough quarantine, with applica- « 
tions of pyrethrum powder or other effective insecticide to free their i: 
bodies, and build a new henhouse on fresh ground as far as may be il 
from the site of the old one. Where such a method is impracticable, ^ 
and of course it may usually be so, a thorough fumigation with sulphur, i 
if the walls are tight enough to retain the fumes, or the application ot s 
a spray of kerosene or gasoline to the interior, the drenching of all \ 
roosts with kerosene or hot water, followed by whitewashing, and the 
use of tar on the ends of the poles and wherever they come in contact ■ 
with supports are pretty sure to bring success. The addition of 4 
ounces of crude carbolic acid to the gallon of whitewash increases its 
efficiency for this purpose. Eepeated applications may be necessary, 
but due attention to reaching all points to which the pests resort will 
keep the nuisance in check at least. 

In this connection, it may be well to include a paragraph from Poultry 
World detailing a method which appears to be valuable, although the 
writer has not personally experimented with it. 
Dr. Spaulding says: 

I promised you a specific against all manner of mischievons insects that infest 
the poultry house and nests. - Something surer and more convenient than fumiga- 
tion and whitewash, and so speedy and simple that when once employed the poultry- 
man fastens his hold upon it as an entirely satisfaotory specific. I take for 600 
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square feet of honse room one-half liashel of lime, place it in a box in the opon air 
and sprinkle with water and secure complete pnlveriziition ; in other wordH, Black the 
lime perfectly, let it get entirely cool, and then to this hiilf bushel of i>ulverized 
lime add 10 pounds of sulphur and 1 ounce fluid carbolic acid, and stir the whole 
with a stick until well mixed. Then it can bo safely handled with tlio liand. After 
sweeping out the henhouse, drive out all the birds, close all the doors nnd windows, 
and begin at the farther end and walk backward, scattcrin;^ the mixture freely all 
over the lloor and through the air onto the perches and into the nosts everywhere 
thoroaghly, and it is difficult to conceive how dense the cloud of medicntod dust that 
will hang suspended through the whole interior of the house. Gradually it settles 
everywhere, in every crack and crevice, and wherever it reaches a lionlouHe or other 
insect be retires from business permanently. It purifies as if by iire. I think there 
is nothing equal to it for thoroughness, cheapness, and expedition. If the chicks 
have roup, leave them in the house and let them stem the stonn; it won't kill nor 
hnrt them, but the sneezing will be terrific, and every ])article of mutnis that has 
accumulated in the air passages and throat will be exi)olled. 

Stocking the poultry yard at the start by rearing eggs in an incu- 
bator and never introducing a fowl to bring parasitcH, hIiouUI avoid 
many of the worst poultry parasites. 

FUMIGATION. 

Fumigation as a method of treatment has a limited value, but there 
are circumstances under which it may be of great service. It involves 
too much expenditure of labor and time to prove of general value. In 
winter time, when washes or dips are unsafe from danger of chilling 
the animals, it can be used to advantage. As a general i)lan, however, 
the writer would recommend the use of other measures at times of the 
year when this objection will not hold. Either sulphur or tobacco may 
be used, but tlie latter seems in some respects preferable. Fumigation 
with sulphur is sometimes available in vacant buildings or rooms to 
clear them of bed-bugs, fleas, and other pests, and may be adopted for 
henneries that can be tightly closed. Sulphur should always be burned 
in ail iion vessel to avoid danger from fire, and if previously moistened 
witli alcohol much trouble will be avoided in causing it to burn. 

A simple plan of iumigation for cattle and horses is to cover the ani- 
mal with a blanket or air-tight canvas kept as free from the body as 
possible and to puff fumes of tobacco from a bee smoker under the edge. 

A permanent box stall may be made just large enough to accommo- 
date the larger animals, with an opening for the head, the animal 
being held by a stanchion. The opening must be provided with a close 
canvas, arranged so that when the animal's head is in place the edge 
of the canvas can be drawn down tight just behind the eyes, thus 
inclosing every part but the mouth, nose, and eyes. A tight door mast 
be arranged to close behind the animal, and the fumes may be intro- 
duced by puffing from a bee smoker or by burning tobacco or solphor 
in a tin or sheet-iron tube passed through at some point on the side, the 
outer end being closed and the heat applied by using a small oil stove, 
with due precautions to avoid communicatiou of fire to the bnilding. 
It has been found that by this plan cattle lioe could be killed by an 
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exposure of fifteen to twenty minutes, but in some trials on sheep it 
was ineffective even with an hour or two of dense fumes, the long 
matted wool evidently protecting the parasites. In the experiments the 
sheep had wool 6 inches or more long. When out of the wool the 
insects succumbed quickly to fumes. 

WASHES AND DIPS. 

Applications of liquid remedies are the main reliance in the treat- 
ment of external parasites, and the choice between methods depends 
largely upon the amount of work to be done. 

The most available substances are the solutions of tobacco, diluted 
carbolic acid, kerosene emulsion, infusion of stavesacre for lice, or some 
of the regular sheep dips. 

For lice on cattle a wash of kerosene emulsion rubbed on with a rag 
or the hands to the parts where eggs and lice are most abundant can 
be used even in winter, with some care to avoid exposure, and while 
not usually reaching every louse, will suffice to keep the pests in check. 

Tobacco decoction. — A simple tobacco decoction is made by steeping 
tobacco leaves and stems in water. Such decoctions are poisonous to 
most animals and should not contain more than 2 to 5 per cent of 
tobacco. With horses they should only be applied to a part of the 
body at one time. 

Tobacco and sulphur dip, — A combination especially favored in Aus- 
tralia, given by Curtice, consists of tobacco and sulphur, of 1 pound each : 
to every 4 gallons of water to be used, the tobacco solution and sulphur v^. 
being stirred together till of a creamy consistency and then diluted with j 
required amount of water. I 

Sulphur and lime dip. — Flowers of sulphur 25 pounds, quicklime 20 | 
pounds, water 100 gallons. Lime is first slacked in usual manner, then j- 
the rest of the water and the sulphur are added. Boil for twenty min- 
utes and strain well. Hold the sheep in the mixture until the scabs are 
thoroughly soaked. Immerse the head at least once. Use the dip at ^ 
lOOo to llOo F. Dip twice, with an interval of ten days. The ingredi- 
ents should be carefully sifted before mixing, and the sediment should 
not be thrown into the tank. J 

Tobacco J sulphur y and lye dip, — Thirty pounds of tobacco, 7 pounds of 
sulphur, 3 pounds of concentrated lye, dissolved in 100 gallons of water. 

LauPs dip. — Tobacco 16 pounds, oil of tar 3 pints, soda ash 20 pounds, 
soft soap 4 pounds, water 50 gallons. Sufficient for 50 sheep. The 
tobacco should be steeped, afterwards the other ingredients added at 
70OF. 

Cottonseed oil. — This is claimed by Dr. Francis to give on a large 
scale the most satisfactory results for ticks. The oil is simply poured 
on a vat filled with water, the cattie being drenched with it as they 
emerge. 

For a few animals a small vat is sufficient, and pigs, lambs^ dogs, etc. 
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may be dipped in a tub or barrel. There is a patented dipping: device 
for lowering auimals iuto a tank. 

Wherever dipping is to be practiced to any great extent tlie c«n- 
Btmction of a permanent tank or vat for the purijose will be a matter 
of economy.' 

The following description of tlie method of constriictinp a dipping 
vat is fiom an article in tlie Texas Farm and Ranch, by l>r, M. Francis, 
of tbe Texas Agricultural and Mechanical College. It is so clear in 
e^fplaiiatiou that anyone should be able to conatrnct a. vat Otted for the 
purpose. If the vat is intended for dipping sheep or Nmall animals 
only it may be made smaller, but it would evidently be in proportion, 
;iiid if it is intended to keep the vat constantly filled ready for use it 
might be preferable to have one for horses and cattle and a smaller 
sized one, with the proper dipping solution, for sheep, hogs, doga, etc. 
It is thought, however, that by the use of a false bottom, so as to pre- 
vent any possibility of the smaller animals failing to get out of the 
larger vat, that all auimals could be treated iu one of large enongh 
size to accommodate the largest animals. 




riO. 18!!,— Seotlun or 'li[ip)n|- val. 

Dr. Francis's description was in the fiirm of a reply to Mr. -Tames M, 
Niall, Ivockhampton, Queensland, Australia: 
Mr. Jamkh M. Niall, 

JCopkliamptim, (fueeneland, Aaairalia. 

Dkar Ki It ; Yours of DecBmber 24 ia liofore me. Ticks have bttcome nnch a oarse 
in thia country tlmb we have been I'ompelleil tu deviae aoine lueaun for their ileatniC' 
tion. After various iiuaaccessrnl nltempta in this clirectioD, wo hiive a<lopteil t1iu 
dippiDK proceHS with very gratify iug reaiilta. 

We uaa a large vat of 5,000 galloDB oipacity and force the cattle to xwim tlirough 
It. Without further remarhs, I will now iloaeribe the arraugeiuent und its operation. 
{See fig. 169.) 

' Many of tbe patented or rogiateroil dips are valuable nod, if tbo user does not 
object to paying a higher price for tbe iagredieuts uaed, maty l>e utilised. 
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In aeleotiug a, location for a. vat I would advise a, point to which water is oon- 
Tenient. This may be fumisheil bj a wind pump, pond, or stream. I would-avoid 
wateiB containing minerale or alkali. I know of no objection to aalt wat«r. 

Excavate a trench 7 feet deep, 4 feet wide in l>ottani, and 24 foet long, in which to 
build the rat. 

In doing tbia consiiieraUle of the work can be done by plowing and scraping the 
dire out at one end and dumping it so as to form a mound on which to build the 
dripping platform. 

The trench must be completed by band labor by throwing the dirt out In about 
equal quantities on each side. 

Lay in bottom of trench 2 pieces of 4 by 4 inches by 24 feet long 34 inches apart; 
lay them parallel and level. Ou these nnil cross pieces 2 by 4 by 43, IS inches from 
centers beginning at sijnnre end of trench. This will require IT pieces 2 by 4 by 48. 
Cut 34 pieces 2 by 4 by 10 for nprlgbts. Nail lower ends of uprights into sills and 
croBB pieces, and slant upper ends outward, making upper ends 8 feet apart. 

Having done this continue the 4 by 4 inch bottom sills 16 feet np the incline and 
make'the outer ends 6}- feet apart so that the uprights to be attached will come in 
line with those already in place. 
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FiQ. 110.— Dlagnun ot abeeppeni, Bbawing locstian of dipping vat below. 

Put cross pieces on sills as in bottom. E^h cross piece will be longer aa yon go 
up, and uprights will be shorter. 

Fill and tamp around the sills and cross pieces thorongbly. For floor and siding 
we use 2 by 4 by 16 pine, dressed and matched, laid in white zine paint, both secret 
and face nailed with siiteenpenny wire nails. 

Mr. B. J. Kleburg, who built the dcst vat I know of, nsed 2 by 12 cypress floor 
and siding, and calked Joints with oakum. 

Extend the siding 8 foet high to prevent waste of dip tram sploshing. Box np 
square end of vat 6 feet, cleat the Incline with 2 by 4 pieces 18 inohea spart for oat- 
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tie to secure a footing. Brace the vat crosswiBC by using 2 by 6 by 9 stuff, well 
nailed into top of uprights. This is very important as it prevents bulging and collapse. 

The dripping floor is built at the exit from the vat and slopes I foot, draining into 
vat. It should be cleated to prevent slipping of cattle. It is important that the 
exit and dripping platform be 1 foot above water line to check waves and prevent 
waste. 

We have not found a drainage pipe necessary. Fill in around the vat up to grpund 
line and tamp well. Inclose dripping floor with a strong fence and ])rovide a gate. 

Chute and trapdoor, — Make a long narrow chute, 3 feet wide, leading to vat^ and box 
up sides tight, so cattle can not see out. Sink two posts 6 by 6 by 8 at end of chute 
as close to end of vat as possible and bore 1^ inch auger holes through the posts at 
ground line, and put a l^inch iron pipe through on which to balance the trapdoor. 

Allow boxing of chute to project 3 feet into vat. Make trapdoor of heavy material^ 
7 feet long, 2f feet wide, aud attach same to axle so as to allow 4 feet to project into 
chute and 3 feet into vat. Thns arranged it will fall back into place after being 
tilted. It is desirable, though not necessary, to face trapdoor with boiler iron, as 
it will cause cattle to slip readily and because wood soon wears out. 

Construct pens something like diagram. (See fig.170.) You may find overflow 
pipes desirable in case of heavy rains. These consist of 1-inch or 1^-inch iron pipe, 2 
feet long, one elbow and another pipe, say, 8 or 10 inches. Put long end in vat and 
short end through hole in side of vat about 5^ feet from bottom, or at water line. 
In case of flooding this will allow the water to escape and will hold the oil. The 
arrangement described above has been in operation at this station two years and has 
proved so satisfactory that I have no change to suggest. 

Our vat cost about $100. I think it could be duplicated almost anywhere for $150. 
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LIST OF PARASITES ACCORDINa TO HOSTS. 

In the following list of insects affecting domestic animals no attempt 
is made to enumerate such as lead an independent existence and make 
their attacks on a great variety of animals. 

The mosquitoes, flies, bugs, ticks, etc., which have no definite host 
could be included under almost every species. 

The only exceptions made are in cases where species of special 
importance have a decided preference for certain animals, as the horn- 
fly and cattle tick for cattle. 

Further, the list is intended to be a key to the species treated in this 
work and not to enumerate every species that has ever been recorded 
ou any species of animal. 



AFFECTING MAN. 

The OX bot-flies (Hypoderma lineata and 

bovis) (accidental). 
Bot-fly (Dermatobia noxialis). 
The bot-fly (Dermatobia cyaniventris). 
The screw worm ( Compaomyia maoellaria). 
The house flea (Pulex irritans). 
The dog flea {Pulex serraticepa). 
The jigger flea (Sarcopaylla ptnetrana). 
The crab louse {Phthiriua inguinalia). 
The head louse {Pediculua capitis). 
The body louse ( Pediculua vestimenii). 
The itch mite (Sarcoptes acabiei var. 

hominia.) 
The follicle mite (Demodex folliculorum 

var hominia), 

AFFECTING APES AND MONKEYS. 

The ape louse (Pediculua conaobrinua). 
The monkey lice (Pedicinua spp.). 

AFFECTING THE DOG. 

Bot flies ( Dermatobia noxialia and cyani- 

ventria). 
Screw- worm fiy (Compaomyia macellaria). 
The dog flea (Pulex aerraticepa). 
The sucking dog loose (Hasmatopinua pili- 

ferua). 
The biting dog louse (Triohodectea latua). 
The dog tick or wood tick (Dennacentor 

americanv^). 
The itch mite (Sarcoptes aoabieiY&T, cania). 
The follicle mite (Demodex folliculorum 

var. cania). 
Zinguatula rhinaria, 
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AFFECTING THE CAT. 

Bot-fly (Dennatobia noxialia). 
Screw worm ( Compaomyia macellaria) 
The dog or cat flea (Pulex aerraticepa). 
The cat lonse (Trichodectea aubroatratua). 
The itch mite of the cat (Sarcoptea minor 

var. cati). 
The cat chorioptesor ear mite (Chorioptea 

auriculorum Yur.felia). 

AFFECTING THE FERRET. 

Ferret lonse ( Trichodecteal). 
The ferret chorioptes ( Chorioptea auricu- 
lorum furonia), 

AFFECTING THE HORSE, A8S, AND MULE. 

Common bot fly (Gaatrophilua equi). 
Red-tailed bot fly (Caatrophilua hcemar- 

rkoidalia). 
The chin fly (Gaatrophilua naaalia), 
Gaatrophilua pecorum and Gaatrophilua sp. 
The horse tick; forest fly (Hippoboaca 

equina). 
The suctorial horse louse (Hasmatopinua 

nutcrocephalua). 
The biting horse louse (Trichodectea 

parumpiloaua). 
Trichodectea piloaua. 
The itch mite or mange insect (Paoroptea 

oommunia, var. equi). 
The itch mite (Sarcoptea aoabiei,\a,T. equi). 
The horse symbiote mite (Chorioptea 

aymbiotea, var. equi), 
Linguatula rhinaria larva^ adult (occa- 
sional). 
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AFFKCTING CATTUE. 

Ox bot-fly; warble fly (Europe), Hypo- 

derma hovia. 
Ox bot-fly; warble fly (in America), 

Hypoderma lineaia. 
The bom fly (Hcematobia aerrata). 
The screw worm {Compaamyia maoel- 

Jaria), 
Short - nosed ox louse (Hcematopinua 

eurystemua). 
LoDg- nosed ox louse (Hcpmatopinua 

tenuiraatria). 
Biting ox louse (THchodectea acalaria). 
Itch mite of cattle (Chorioptea aymbiotea, 

Tar. hovis), 
Itcb mite of cattle {Sarcoptea acabieij\a>T, 

hovis'). 
Scab niite of cattle (Paoroptos communia, 

var. hovia). 
The cattle tick {Boojjhilua ho^na). 
The lone star tick (Amblyomma unipunc- 

tata). 
Follicle mite (Demodex folliculorum, var. 
hovia). 
Linguatula rhinaria (larval Htage). 

AFFECTING SIIEKP. 

SLeep bot-fly ((Estrua ovia). 
Screw worm {Compsomyia viacellaHa). 
Sheep tick (Melophagua ovinus). 
Sheep foot louse (Ilamatopinua pedalia). 
Sheep louse {Ti-ichodectea aphwrocephalua.) 
Sheep scab niito (Paoroptea communia, var. 
ovis). 

Sheep foot scab mite {Chorioptea aymbiotea ^ 
var. ovia). 

Sheep itch mite (Sarcoptes acabiei, var. 

ovia), 

AFFECTING THE GOAT. 

Goat louse (Hcematopinua atenopaia). 
Biting goat louse (THchodectea climax). 
Louse of the Angora goat {THchodectea 

limhatua). 
Goat scab mite {Psoroptes communia, var. 

caprw). 
Goat itch mite {ChoHoptea aymbiotea j var, 

caprw). 
Itch mite {Sarcoptes acabiei, var. caprat), 

AFFECTING SWINK. 

Screw worm ( Compaomyia viacellaHa), 



Hog louse {ITatmatopinua uHua), 
Follicle mite {Demodex folliculorum, var. 
auia), 

AFFECTING KAHBITS AND 1IARE8. 

Kabbit hotn {Cuterebra cunicuU, horripilum 

&nd fontinella). 
Rabbit fleas {Pulex goniocephalua, ina:- 

qualia). 
Rabbit lice (Ilwmatopinua ventHcoaua), 
Itch mite {Sarcoptea acabieiy var. auia), 

AFFECTIN(J CHICKENS. 

Chicken flea {Sarcopaylla gallinavea). 
Flea ( Vermipaylla alakurt). 
Chicken bug (Acanthia inodora). 
Chicken lice ( Goniocotea giyaa, hologanier, 

burnetti; Goniodea diaaimUia; lApeurua 

vaHabiliaf heterographua; Mvnopon pi,lli- 

dum, biaenatum). 
Chicken tick {Dermanyaaua gallino). 
Chicken tick {Argaa americanua). 
Chicken mites {Cytoditva nudua, Laminoai- 

optiia cyaticola, Sarcoptea mutana, S. laevia 

var. gallinw), 

AFFECTING THE TURKEY. 

Turkey gnat {Simulium mendionale), 
Turkey lice {Goniocotea rectangulatua, 

Goniodea aty lifer, Lipeurua polytrape- 

ziua), 

AFFECTING THE PEAFOWL. 

Peacock louse {Goniodea falcicomia), 

AFFECTING PIGEONS. 

Pigeon bug {Acanthia columbariua). 
Pigeon lice {Goniocotea compar, Goniodea 
minor and damicomia, Lipeurua baculua). 
Pigeon tick {Argaa reflexua). 
Pigeon plume mite {Falciger roatratua). 

AFFECTING DUCKS, GEESE, AND SWAN. 

Duck lice {Dooophorua icterodea, Lipeurua 

aqualidua, THnoion luHdum), 
Lice of geese (THnoton jtjunum, THnoton 

conapuroatum). 
Swan lice Dooophorua oygni, Ornithobius 

huoepTialua), 

Lice of the gainea hen {Goniodea numi- 
dianua). 



CHAPTER IX. 

LITERATURE. 

The following list of works upon the subject of parasitism inclades 
those of greater importance, and especially those containing original 
matter referring to American species. The enumeration of all papers 
bearing on the subject which was at first contemplated would have so 
enormously increased the space required that it was deemed inexpe- 
dient. The titles collected in the progress of the work would alone fill 
a volume. Moreover, it is assumed that any student who would need 
such a complete bibliography must have access to some of the general 
records of zoology and entomology which would answer his special 
purpose: 

Parasites in General. 

Albin, Elbazar. — A Natural History of Spiders, and Other Curious Insects. Lon- 
don, Montagu, 1736, p. 76, p. 8. 

Children, John George.— Catalogue of Arachnida and Insects. Back's Voyage 
au pole du nord. 1836. Pg. 11. Appd., p. 532. 

Description of the articulated animals collected in the northwest expedition of Captain Back. 

Curtice Cooper. — ^The Animal Parasites of Sheep. Bureau of Animal Industry, 

U. S. Dept. Agr. 1890. 
GuRLT, Ernst Friedr. — Yerzeichniss der Thiere, auf welchen Schmarotzer-Insecteii 

leben. Wiegm. Archiv. 1857. T. 23, pp. 276-311. 
GuRLT, E. F. — Die auf HausvSgeln und Saugethieren lebenden Schmarotzer-Insec- 

ten. Mag. f. d. gesammte Thierheilkunde 1842. Jahrg. VIII. St. 4, p. 409. 

Jahrg. IX, St. 1, p. 1, tab. 1. 
Gervais, Paul. — Histoire natnrelle des insectes apt^res. Paris, 1844. 3 vols. 
KoLLAR, Vincent. — ^A Treatise on Insects Injurious to Gardeners, Foresters, and 

Farmers. 1840. 
Chapter on parasites. 

M^GNiN, P. — Les Parasites et Les Maladies Parasitaires cbez Tbomme, les Animanx 
domestiques, etc. 478 pp., 65 figs., and 26 pi. Insectes, Arachnides, Crustac^. 
Paris, 1880. 

Neumann. L. G. — A Treatise on the Parasites and Parasitic Diseases of the Domes- 
cated Animals. Translated by George Fleming. London, 1892. 800 pp., 364 figs. 
General work. Very complete. Less fall for insects than Termes. 

OsBORN, H. — External Parasites of Domestic Animals. Kept. Stock Breeders' Assoc. 

Reprint Bull. la. Ag. Col. ; Dept. Ent. 1884. 
Packard, A. S. — Certain Parasitic Insects. (lilustr.) Am. Nat., Vol. IV, p. 83. 
Packard, A. S. — Our Common Insects. 

Includes mention of many insects affecting domestic animals. 

Packard, A. S. — Guide to Study of Insects. Fourth ed. Salem, 1874. 
Includes mention of many species of insects affecting domestic animals. 
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eorered by tbem u lightly chagrined and of a brown eolor, which oontraeta with the 
nd color of the rest of the comb. Atthat period no lesion of the tisanes is observa- 
The malady remaina stationary for fifteen days or even a month, at the end of 
vhich time the base of the comb tbicltena and becomea darker, and the linear trao- 
laannie the appearance of true bnTTOws of the itch insect, and at the bottom of 
them the Sareopitt aintam» is to be foand. At a later period the fealhera of the head 
lud abont the beak undergo a remarkable change. They tnm back, stand on end, 
ind lose their brilliaucj': they become white and atrophied, as if there were some 
perversion of the secretion of the ekin of the bulb. At the point where the feather 



na IW,— iSmmptM mi 




and female (copied frani Murray's flfurea redoo^ ban Bobin). 



detacbes itself Itom the skin there is fonnd a mass of epidermic matter in a bed of 
(he tliiokneas of some millimetere, and all around are lines or bnrrows formed by the 
laising of the akin. 

Ah the malady proceeds the feathers of the hend and npper part of the body 
become atrophied; their ^e extremity bends, twists, and rolls upon itself, and ends 
by disappearing in the midst of the epidermal products accumulated at the boae of 
the qnill. The head and neck of the fowl have 
tt that period a very peonliar aspect. The; are 
dnpoiled of all the feathers that deoorate them 
in their oormal state. The comb is brown, with 
» mgged snrfooe, drawn back npon itself, broad 
tt its base, and spotted with whitish, mealy 
patches. On various parts cmsts, of some linee 
in tbichness, appear, which when detached leave 
iscalysnrface, which recalls tomind the disease 
Bimed phthiiiasiB. The complaint does not 
ilw»ya begin on the head. It sometimes makes 

t» first approaches on the feet. Similar symp- 

oms «»ocur there, but they proceed more slowly, 

tat 1.J .nd by th. ..J., .n th. fat ..a l.g. ^';^Z~Sr^,i^','i^- . 
begin to-come off, and a cnist forms upon them, Kobln), 

more especially between the toes. Sometimes 

it envelops the whole uf the foot and tibia, forming a ornst a third of ui Inch la 
thickness. Bits us large as a hazel nut or a walnut may be broken off. This ofleo- 
haa much analogy with the Norwegian itch above desortbed. It can be com- 
monioated both to man ood the horse. (Murray.) 
4653— No. 5 ^18 
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Riley, C. V. — The Buffalo Gnafc Problem in the Lower Mississippi Valley. Abstract, 
Proc. Amer. Assoc. Adv. Sci. for 1887, May, 1888, Vol. XXXVI, p. 362. 
Kesult of late inTestigatious on species of Simulium. 

Riley, C. V. — Simalium from Lake Superior. Amer. Nat., November (28 Oct.), 
1881, Vol. XV, p. 916. 

Notice of paper by H. A. Hagen ; larvce and papad from Lake Superior similar to those of 
8. pictipeSy bat the images from the same localities are different. 

Riley, C. V. — Death of Mules Caused by Insects. Am. Ent., Vol. I, p. 148. 
Riley, C. V.— The Death Web of Young Trout. Am. Ent., Vol. II, p. 174. 
Copy of an article from Wilkes's Spirit of the Times, with editorial comment. 

RiLKY, C. v.— The Death Web of Young Trout. Am. Ent., Vol. II, p. 211. 
RiLKY, C. v.— The Death Web of Young Trout. Am. Ent., Vol. II, p. 227. 
Riley, C. V. — Editorial note on article by Sara J. McBride, entitled ''The so-called 
web- worm of young trout." Am. Ent., Vol. II, pp. 366-367. 
Describes Simulium piseiddium. 

Vbrdat, G. J. — MiSmoire pour servir k I'histoire des Simulies, genre d'insectes de 

Tordre des Dipt^res, famille des Tipnlaires ; lu k la r6nnion de la Soci^t^ helve- 

tique des Sciences naturelles h B41e, le 25. Juillet 1821. 
Verdat, G. J. — Greschichted. Simulienin Naturwiss. Anz. d. allg. Schweiz. Gesellsch., 

1822, No. 9, and in Thongs archiv., Vol. II. 
Webster, F. M. — Report on Buffalo Gnats. Bull. No. 14, Div. Ent.U. S. Dept. Agric, 

p. 29. 1887. 

(ESTBIDiB. 

Allen, Charles H. — Demonstration of locomotion in the larvsB of the CEstridaB. 
Proc. Amer. Assoc. Adv. Sci., Vol. XXIV, pp. 230-236. 

Statement of a case in which .larvae, of probably Sypoderma bovif, moved, respectively, 1, 6, 
and 30 inches under the skin of a boy. Notes on other larvae of CEstridse. 

Abture. — Observations sur I'espece de ver nomm^ Macaque ((Estrus), Mem. Acad. 

Paris, 1753. Hist., p. 72, ed. in 8. Hist., p. 106 (cf. Percheron 1, p. 11). 
Bloch, Marcus Eliazar. — Beitrlige zur Naturgeschichte der Wiirmer, welche in 

andem Thieren leben. (CEstrus.) Beschaft. Berl. Gesellsch. Naturfor., 1779, 

pp. 534-561. 
Brauer, F. — Die Oiistriden des Hochwildes, nebst einerTabelle zur Bestimmung aller 

europaischen Arten dieser Famile. Verhandl. Wien Zool. Bot. Gesellsch., 1858, 

pp. 385-414. 
Brauer, F. — Neue Beitriige zur Kenntniss der europaischen (Estriden. Verhandl. 

Wien Zool. Bot. Gesellsch., 1858, pp. 449-478. 
Brauer, F. — ^Monographic der (Estriden. Herausgegeben von der K. K. Zool. Bot. 

Gesellschaft in Wien. Wien, 1863. 
Coquerel, Charles. — Note sur une larve d'CEstride extraite du bras d'un homme h, 

Cayenne. Revue et Magaz. Zool., ser. 2, 1859, T. II, pp. 356-361. 
Coquerel, Charles. — Note sur les larves d'CEstrides d^velopp^es chez Fhomnie au 

Mexique et h la Nouvelle Orleans (avec Sall^). Revue et Magaz. Zool., ser. 2, 

1859, T. II, pp. 361-367, fig. 
Clark, Bracy. — Observations on the genus (Estrus. Transact. Linn. Soc, London, 

1797, vol. 3, pp. 289-329. 
Clark, Bracy. — An essay of the Bots of horses and other animals. London, 1815, 

p. 72. Supplementary sheet. Discovery of the Fly of the White Bot, p. 4. 
Clark, Bracy. — Of the Insects called CEstrus by the ancients, and of the true spe- 
cies intended by them under this appellation, etc. Transact. Linn. Soo., London, 

1827, pp. 402-411. 
Clark, Bracy. — Note on (Estrus equi; the Bot of Horses. Entom. Magaz., 1838. 

Vol. V, pp. 336-338. 
Clark, Bracy. — An Appendix or Supplement to a treatise on the CEstri and CuterebrsB 

of various animals. Transact. Linn. Soc, London, 1843, Vol. XIX, pt. 2, pp. 81-94. . 
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mditnentary condition of the circalatioii aiid respiration. Only one 
Bpecies need be mentioned here. ' 

Uyigitatula rftinnria Pllger. 

The worm-like condition of this parasite may be inferred from the 
/act tbat it was originally described as a tapeworm (Twnia rkinaria), 
but its Arachnid afSuities were 
early suspected, and with the de- 
termination of the early stages 
were proven beyond qnestion. 

In tbe adnlfc worm-like stage it 
IB a parasite in the nasal cavities 
of various animals, especially car- 

Divores, the most common host, ^_., 

perhaps, being the dog. "*=:x^-^ ^B^^f£^ 

The larval state occars in the ^H^5^ 

nacera of different animals, but 
more particularly those which are 
herbivorons — the horse, sheep, ox, 
goat, and many others — as well as 

lan. 

Tbe migrations between these fio. m^Li„guatuta rkinaria.- larva b *<r> 

hflStB, which are evidently an es- "'■■ »tage-enl«rged (copied from Van Bon- 

■entiat part of its existence, may 

he stated in brief to be the discharge of uumeroas eggs in the nasal 
eavitites of the dog or other host, which, in aneezing or coughing, spreads 
over vegetation that later is taken as food by some herbivorous 
uimal, and fallowing this ingestion the embryos escape into the glands 
and viscera of the new host, occupying especially the mesenteric glands, 
Srer, etc., where they remain in an inactive condition until fragments 
of the viscera containing them 
are eaten by a carnivore, when 
they gain access to the nasal 
cavities and become mature. 
In case they have not the for- 
ha. i«8._i«w«-«,tx rHmria.. adoit (.fter p«kaid,. tuuc to be eaten by acamivore, 
it is believed they may migrate 
litbin the Itody of their herbivore host, reencyst themselves in other 
o^ana, and even in some cases reach the nasal cavities by way of the 
hiDgs and air passages, thus accounting for the rare occurrence of 
the adult form in a herbivorous host. 

Gnrtice ' records the occurrence of this species in America, the larval 

itage (denticulatum) having been taken fi^)m rabbits in two instances, 

by Dr. F. L. Kilborne, in 1887, and once by himself, in 1888. 

' Animal Parasites of sheep, p. 8B. 
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PKDICULID^ AND MALLOPHAGA (LICE). 

AlbregiiT; Joiiann Peter. — De pedionlis abortnin prsesagientibns. Ephem. Acad. 

Nat. Curios., 1690, Dec. 11, Ann. 9, Observ. 88, pp. 151-152. 
Alt, Heinricu Christian.— De Pbtbiriase dissert, inang. Bonn, 1824, p. 18, tab. 1. 
BURMEISTER, H. C. C. — Handbuch der Entomologie. Berlin, 1832-1855. 
BuRMEiSTER, H. C. C. — Genera Insectorum iconibus illustravit et descripsit H. Bnr- 

meister. Vol. 1, Rhynchota. Berolini, 1838. 
Burnett, W. I. — On the relation of the Pediculi to the different Faun». Proc. 

Boston Soc. Nat. Hist., 1850, T. 3, pp. 324-326. 
Burnett, W. I. — On the relation of the distribution of Lice to the different Faunas. 

Proc. Amer. Assoc. Adv. Sci., 1851, T. 4, pp. 133-138. 
CoiNDE, J. p. — Notes pour servir k Phistoiye des Epizoiques. Description de 

quelques esp^ces nouvelles appartenaut aux genres: Docophorus, Ninnus, 

Lipeurus, etc. Bull. Moscow, 1859, T. 32, pp. 418-427. 
Denny, Henry. — Monographia Anoplurorum BritannisB, or an Essay on the British 

Species of Parasitic Insects. London, Bohn, 1842, pp. 263. 
Denny, Henry. — Description of six supposed new species of parasites (tPnlex.) 

Ann. of N. H., 1843, T. 12, pp. 312-317. 
DuFOUR, Leon. — Description et monographie de trois esp^ces nouvelles dn genre 

Philopterus, parasite d'Albatros. Ann. Soc. Ent. Fr., 1835, T. 4, pp. 669-681. 
Flagg, George W. — Lice on Sheep. No. 9. Trichodectes aphcerocepkalus {=Pediculua 

ovUi): description, habits, remedies. Hyphohoisca crina {=:M%pp6boBoa ovina f) : 

habits, description. N. E. Fanner, v. 53. 
Keixogg, y. L. — New Mallophaga. Proc. California Academy of Sciences, ser. 2, 

Vol. VI, and Leland Stanford, jr. Univ., 1896. 
GiEBEL, Christoph. — Insecta Epizoa. Die anf Saiigethieren und Vogeln schmarot- 

zenden Insekten, nach Zeiohnungen von C. L. Nitzsch's Nachlass bearbeitet. 

Leipzig, 1874. 
Van Leeuwenhoek, A. — Pediculos non esse hermaphrodites. Formica non con- 

struunt laocam ; non mordent ac pungunt. VI. Vervolg der Brieven, Delphis^ 

1697. 
Lucas, H. — ^Description du Pediculns Phocse. Guerin. Magaz. ZooL, 1834. T. 4, 

No. 121. 
Lucas, H. — ^Notice sur une nouvelle esp^ce d'dpizoique appartenant an genre de 

HsBmatopinus et qui vit parasite sur Tanf elope des Indes. Ann. Soc. Ent. Fr., 

ser. 2, 1847, T. 5, pp. 531-540. 
Lucas, H. — Description et figure de THaimatopinus tuberculatum Burm., qui vit 

parasite sur le boBuf ( t) dltalie. Ann. Soc. Ent. Fr., ser. 2, 1852, T. 10, Bull., 

p. 5. 
Murray, Andrew. — On the pedicnll infesting the different races of man. Trans. 

Roy. Soc. Edinb., 1860, T. 22, p. 3, p. 567. 
NiTzscn, C. L. — Die Familien und Gattnngen dor Thierinsekten (Insecta epizoica) 

als ein Prodromus der Naturgeschichte derselben. Germar's Magaz. Entom., 

1818, T. 3, pp. 261-316. Separat, Halle, 1818, pg. 58. 
NiTZSCH, C. L. — Anleitung zur Beobachtung von Thierinsecten. Aus seinem Nach- 
lass von Giebel mitgetheilt. Jahresber. naturw. Vereins in Halle, 1851, T. 4, pp. 

113-135. 
NiTZScn, C. L. — Zur Geschichte der Thier-Inseckt«nknnde. Zeitschr. f. d. gesammt. 

Naturwiss., Halle, 1855, T. 5, pp. 269-287. 
NiTZSCii, C. L. — Characteristik der Federlinge Philopterus von Giebel veroffent- 

licht. Zeitschr. f d. gesammt. Naturwiss., Halle, 1857, T. 9, pp. 249-263. 
OsBORN, Herbert. — ^Notes on Mallophaga and PediculidsB. Canadian Entomolo- 
gist, 1884, Vol. XVI, pp. 197-199. 
List of PediciiUd9 f^nd MaUopha|;ide^. 
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OsBORX, Herbert. — ^The Podiculi and Mallopbaga Infesting Man and the Lower 
Animals. Bull. 7, Div. Ent., U. S. Dept. Agr., 56 pp., 42 figures, 1891. 

Treats Bpecies of PedicnlidsQ and Mallophaga known to affect man and domestic animals, 
with mention of some species occurring on wild animals. Descriptions of several new 
species and one new genus. 

OsBORN, Herbert. — Lice affecting domestic animals. Bulletin No. 16, Iowa Experi' 

meut Station, Ames, la., 1892. 
Osborn, Herbert. — Keys to the (lenera of Pedicnlidan and Mallophagidte. Am. 
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Osborn, Herbert. — Note on the Period of Development in Mallophaga. Insect 

Life, Vol. Ill, p. 115, Nov., 1890. 

Observation on incubative perio<l in Xitzsehia puliearis. 

PiAOET, E. — Les P^^diculines. Leide, 1880. Supplement, 1885. 

The most complete work on the I^ediculidie and Mallophaga published. 

RiLBY, C. V. — A disastrous sheep parasite. Amer. Nat. (3), December, 1881, Vol. XV, 
p. 1011. 

A parasite (Trichodectes ovi$?) doinp; great injury to sheep in Illinois. 

Taschenberg, O. — Die Mallophagen, mit besonderer Beriicksichtigung der von Dr. 

Meyer gesammelten Arten. Systematisch bearbeitet. Halle, 1882. 
UHI.ER, P. K. — Parasita. Standard Natural History, Vol. II, pp. 209-212. 
Discusses various species of parasitic Hemiptera Parasita. 

Uhlkr, p. R.— Mallophaga. Standard Natural History, Vol. II, pp. 294-296. 
General treatment of the group. 
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CsOKOR, JOHANN. — Uober Hiirsackmilben und eine nene Varietiit derselben bei 
Schweinen. (Demodex phylloidea.) Verhandl. d. zool.-bot. Gesellsch. in Wien, 
29 Bd. 1880. 
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Fischer. — Memoir on the Argas of Persia. 4to, with plate. Moscow. 1823. 
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Cytoleichiia sarcoptoides Megnin ; habitat of the same in fowls in Europe : diseases caused by 
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KiLEY, C. V. — Sheep Parasites : Pyrethrum. Am. Ent., Vol. I, p. 278. 
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RiLEY, C. v.— Pyrethrum for the screw worm. Amer. Ent., November, 1880. Vol. Ill, 
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Notice of paper by A. R. Kirkpatrick, diroctious for the use of pyrefhmm powder against 
the " flcrow worm *' (iMcilia iiMLeeUaria) ; ohjeotions to the use of other remediea. 
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Aeanthia colambarins, 159, 162. 

hirandinis, 159, 161, 162, 163 

inodora, 160. 

lectalaria, 157. 162. 

pipistrelli, 159, 162, 163. 
Acanthiidte, 157. 
Acantbis linaria, 224. 
Accipiter velox. 216, 223. 
AcaridsB, 14. 
Acarina,251. 

iEgialitis vocifera, 229, 230. 
Agelains phoeniceus, 220, 224. 
Alleu8alle.224. 
Amblyomma unipnncta, 261. 
Ampelis cedrornm, 223. 
Anas americana, 248. 

boschas, 248. 

carolinensis, 248. 

clypeata, 214. 
Ancistroua gi^as, 246. 
Anser albifrons, 214. 
gambeli, 234. 

mficollis, 214. 
Antelope lice, 170. 
Antilopa cervicapra), 170. 

maori, 170. 

subcutturosa, 170. 
Ape louse, 168. 

Appendix to Mallopbaga, 216. 
Aquila imperialis, 216. 
Arachnida, 11, 13, 251. 
Ardea egretta, 247. 
Argas americanus, 256. 

moubata, 256. 

persicus, 256. 

radiatus, 256. 

reflexiis, 255. 

talaj«T,256. 
Arsenic, 277. 
Arvicola arvalis, 153. 

peunsylvanica, 186. 

spp, 181. 
Ashes, 279. 

Asio wilsunianus, 216. 
Ass, louse of, 207. 
Avocett, 224. 
Banded breeze fly, 69. 
Barn-swallow bug, 161. 
Bartrauiia longicauda, 21, 235. 
Bassariscus astuta, 243. 
Bat hippoboscid, 139. 



Bear loase, 204. 

Bed bug, 157. 

Belostoma americanum, 13. 

Beuacus griseus, IB. 

Benzine, 278. 

Bird flea, 147. 

lice, 189. 

ticks, 137. 253. 
Black flies, 31. 40. 

gad fly, 60. 
Blood-sucking cone nose, 163. 

gnat, 30. 
Blow fly, 123. 
Blue bottle fly, 123. 
Body louse, 167. 
Boophilus bovis, 257. 
Bos bufi^ali, 177. 

cafer, 177. 

grunniens, 177. 
Bot-flies, 72. 

of cattle, 87. 

of man, monkeys, dogs, etc., 110. 
Botaurua lontiginosus, 234. 
Bracbyrhamphus marmoratus, 223. 
Branta canadensis, 236. 
Breeze flies, 60, 72. 
banded, 69. 
Bubo vii'ginianus, 219, 246. 
Buffalo gnats, 31. 

natural enemies of, 38. 

louse of, 177. 
Bugs, 157. 

Burnett's goniocotes, 194. 
Buteo lineatus, 218. 

swainsonii, 216, 223. 
Caccabis rufa, 244. 
Callipbora vomitoria, 123. 
Calomel, 278. 
Camel louse, 170. 
Camelopardalis girafla, 170. 
Canis lagopus, 148. 
Carbolic acid, 278. 
Cariacus virginianus, 241. 
Cat flea, 150. 

remedies for, 151. 

louse of, 203. 
Cattle tick, 257. 
Cepbalomyia, lanrsD of, 75. 
Cepbenomyia, larvsD of, 74, ^ 
CeopbleuB pilefttus, 288. 
Ceryle aloyon, MS. 
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Cerorhiiica monocerata, 223. 
Cervus elephas, 170. 
CbsBtura pelasgia, 158. 
Charadrina dominicus, 230, 247. 

sqnatarola, 223. 
Chicken goniodes, 195. 

lipeuras, 197. 

louse, 202. 
Chiggers, 251. 
Chigoe, 142. 
Chin fly, 85. 

Chipmunk, louse of, 185. 
ChironomidsB, 30. 
Cholera and flies, 20. 
Chorioptes auriculomm, 264. 

symhioteg, 264. 
var. ovis, 266. 
Chrysops costatus, 70. 

fugax, 70. 

niger, 70, 

quadrivittatus, 70. 

univittatus, 70. 

Tittatus, 69. 
Coal tar, 279. 

Ooccygns erythrophthalmua, 224. 
Colinus Tirginianus, 229, 230, 244. 
Colpocephalum assimile, 246. 

flavescens, 246. 

funebre, 247. 

fnscipes, 246. 

laticeps, 247. 

longicftudum, 214, 246. 

minntnm, 215. 

ochraceum, 246. 

pingue, 247. 

pustulosum, 246. 

snbpachygaster, 246. 

timidum, 247. 

unciferum, 246. 

uniforme, 247. 
Columba livia, 230. 
Columbacz midge, 38. 
Colymbus nigricollis califomious. 223. 
Compsomyia macellaria, 123. 
Conorrhinus sanguisuga, 163. 
Contopus virens, 221. 
Corrus americanus, 221, 226, 227, 245. 
Coruco, 160. 
Cotton-seed oil, 278. 

dip, 282. 
Cotton-tail bot, 1 10. 
Crab louse, 165. 
Cricetus frumentarius, 148. 
Culex damnosus, 28. 

excitans, 28. 

excrucians, 28. 

impatlens, 28. 

implacabilis, 28. 

molestus, 28. 

provocans, 28. 

punctor, 28. 
pungens, 28. 
CulicidsB, 25. 
Cuterebra buccata, 110. 
cuniculi, 108. 
emasculator, 105. 



Cuterebra fontinella, 110. 

horripilum, 109. 

noxialis. 111. 
Cygnus bevdckii, 214. 

musicus, 214. 

olor,214. 
Cynomis ludovicianus, 149. 
Cystic fowl mite, 263. 
Cytodites nudus, 263. 
Dafila acuta, 248. 
Deflnitions and arrangement, 9. 
DemodecidsB, 274. 
Dcmodex folliculoriun, 274. 

var. canis, 274. 
hominis, 274. 
snis, 274. 
Dendrocygna arborea, 214. 
Deer beta, 105. 

lice, 170. 

tick, 137. 
Dermacentor americanus, 261. 

reticulatuB, 262. 
Dermanyssus avium, 253. 

gallin®, 253. 
Dermatobia cyaniventris, 114. 

noxiaUfl, 111,114. 
Diomedea albatms, 230, 235, 247. 
Diplydium caninum, 20. 
Dips, washes and, 282. 
Diptera, 11,25. 
Distribution of parasites, 17. 
Docophoroides brevis, 233. 
Docophorus acutipectuB, 223. 

agdali, 220. 

atricolor, 223. 

bassansB, 217. 

bisignatus, 217. 

bubonis, 219. 

buteonis, 218. 

calvus, 223. 

ceblebrachys, 216. 

coccygi, 222. 

colymbinus, 217. 

communis, 216. 

compar, 217. 

corvi, 220. 

cursor, 216. 

cygni, 192, 217. 

fissiformis, 217. 

fuliginosus, 223. 

fnscoventralis, 221. 

graviceps, 223. 

halieti,218. 

icterodes, 192, 217. 

insolitus, 223. 

kansensis, 223. 

lari, 217. 

melanocephalus, 218. 

minuto-trabeculatus, 221. 

monteroyi, 223. 

occidentalis, 223. 

pertusus, 217. 

platalesB, 217. 

platystomos, 216, 218. 

quadraticeps, 223. 

quiscali, 219. 



Decophorus rostratus, 218. 
sialii, 220. 
speotyti, 222. 
sphenophorus, 217. 
8upercilio8U8, 216. 
syrini, 219. 

testudinarins, 217. 
Dog flea, 150. 

louse, suctorial, 169. 

biting, 203. 
tick, 261. 
Dolichonyx oryzivorus, 245. 
Dove, loose of, 210. 
Dryobates \ illosus, 216. 
Ducks, lice of, 192, 213. 
Dust, 279. 
Ear fly, 69. 

mite, 2iJ5, 264. 
Echinophtbirius setosus, 188. 
EflTecta of parasites on host, 18. 
Elephant louse, 188. 
Emasculating bot-fly, 105. 
Eniconetta stelleri, 233. 
Equus asinus, 239. 
burchelli, 209. 
caballus, 239. 
Erethizon dorsatum, 239. 
Erismatura rubida, 217, 248. 
E jhaBmatopinus nov. gen., 187. 

abnormis, 187. 
European gad fly, 68. 
Eurymotopus brevis, 233. 
Falciger rostratus, 262. 
Field mouse, louse of, 181. 
Fleas, 141. 
Flesh fly, 121. 
Flies, 25. 

Flying squin el, louse of. 182. 
Follicle mite. 274. 
Foot scab of sheep, 266. 
Forest flies, 136. 

fly or horse tick, 137. 
Fox squirrel, louse of, 183. 
Fulica americana, 217, 221, 223, 230, 236, 244, 247. 
Fnlmarus, 223. 

glacialia glupischa, 235, 244, 246. 
rodgersii, 235, 244, 246. 
Fumigation, 281. 
Gad flies, 58, 68. 
Galeoscoptes carolinensis, 228. 
Gallus gallup, 246. 
GamaaidfP, 253. 
Gasoline, 278. 
Gastrophilus equi, 76, 86, 87. 

life history and habits of, 78. 
nature and extent of injury of, 77. 
preventiou of, 82. 
remedicH for, 84. 
hoemorrhoidalia, 84, 85, 87. 
extent of injury of, 84. 
life history and habits of, 85. 
remedies for, 85. 
larvae of, 73. 75. 
nasali.s, 85, 86, 87. 
pecorinn, 87. 
veterinus, 86. 
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Geese, lice of, 192. 
Geomys bursarins, 154, 239. 
Giebelia mirabilis, 236. 
Girafle, louse of, 170. . 
Glossina morsitans, 133. 
Glossophaga soricina, 139. 
Gnat, blood-sucking, 30. 
Gnats, 25. 

buffalo, 31. 
Goat, louse of, 170, 204. 
Goniocotes abdominalis, 193, 230. 
bumettii, 194, 231. 
ohrysocephalns, 194. 
compar, 193, 230. 
gigag, 193. 
hologaster, 192, 230. 
rectangulatus, 194, 230. 
Goniodes colchicus, IW. 
cupido, 231. 
damicornis, 195, 231. 
dispar, 230. 
dissimilis, 195. 
falcicornis, 197, 231. 
ffigcu, 197. 
mephitidis, 23, 231. 
merriamanus, 231. 
minor, 196. 
numidianns, 195. 
ortygis, 231. 
stylifer, 19tt. 231. 
Goniops hippoboscoides, 71. 
Gopher, pocket, louse of, 187. 
Goose, Lipeurus, 200. 

louse of, Trinoton, 213, 214. 
Gray squirrel, louse of, 184. 
Green-head horse fly, 63. 
Grus americana, 246. 
Gninea fowl, Goniodes, 195. 
louse of, 198, 213. 
pig, louse of, 215. 
Gypsetus barbatus, 223. 
Gyropus gracilis, 215, 249. 

ovalis, 216, 249. 
Habia Indoviciana, 227. 
Hsemaphysalis rosea, 257. 
Haematobia serrata, 114. 
Heamatomyzus proboscideus, 188. 
HflBmatopinoides, 187. 

aquamosus, 187. 
Hasmatopinus acanthopns, 181. 
antennatns, 183. 
anni, 180. 
brevicornis, 170. 
cameli, 170. 
cervicaprae, 170. 
crassicomis, 170. 
erraticus, 186. 
eurystemus. 172. 
hesperomydJs, 184. 
macrocepbalus, 180. 
montanns, 184. ' 
pedalis, 170, 171. 
piliferus, 169. 
sciuropteri, 182. 
spinuloaus, 181. 
stenopsis, 170. 
aaturallB. 186. 
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Hsematopinns tenuiro$tri»j 176. 

tibialis, 170. 

tuberonlatus, 177. 

arius, 178. , 

ventrioosus, 182. 

vituli, 176. 
Hsematopota pluyialis, 69. 
Hffimorrboidal bot-fly, 84. 
Halietas leucocepbalas, 219, 223. 

vocifer, 219. 
Harbor seal, louse of, 188. 
Hare, louse of, 182. 
Harvest mites, 251. 
Head maggot, 102. 
Heel fly, 97. 

life bistory of, 98. 
Hemiptera, 12, 157 
Hen flea, 144. 

louse, 210. 
Hesperomys leucopus, 185. 
Heteroptera, 157. 
Hexapoda, 11. 
Hippelates flavipes, 134. 

flies, 134. 

plebejus, 134. 

pusio, 134. 
Hippobosca equina, 137. 
Hippoboscid of bat, 139. 
Hippoboscidlike tabanid, 71. 
Hippoboscid®, 12, 17, 136. 

distribution of, 17. 
Hog, louse of, 178. 
Horn fly, 114. 

babits and life history of, 116. 
introduction and spread of, 115. 
nature and extent of injury of, 115. 
popular names of, and popular errors, 116. 
remedial measures for, 120. 
Horse bot-fly, 76, 85. 

flies, 58. 

louse of, 180, 207. 

tick, 137. 
House flea, 147. 

flies, 114. 
Hyalomma segyptium, 262. 

africanum, 262. 
Hymenoptera, 11. 
Hyi)oderas columbse, 262. 
ilypoderma bo vis, 88, 95. 

larvsB of, 74. 

lineata, 97. 
Ibis alba, 217. 
Icterus galbula, 244. 
Insects as authors of epidemics, 19. 
Insecticidal substances, 277. 
Internal chicken mite, 263. 
Introduction, 9. 
Itch mite, 269. 

of cat, 271. 
of fowls, 272. 
Ixodes annulatus, 257. 

bovis, 257. 

dugesii, 257. 

erinaceus, 262. 

marginatus, 262. 

plumbeus, 257. 



Ixodes reduvius, 262. 

ricinus, 262. 

sanguineus, 257. 
IxodidsB, 14, 255. 
Jigger flea, 142. 
Kerosene, 278. 

for mosquitoes, 29. 

milk emulsion, 278. 

soap emulsion, 279. 
Lsemobothrium atrum, 247. 

giganteum, 247. 

hastipes, 247. 

hastieepa, 247. 

nigrum, 247. 

similis, 247. 

trideTM, 244. 
Laminosioptes cysticola, 263. 
Lanius borealis, 216. 
Larus bonapartii, 186. 

canus, 214. 

glaucesoens, 244, 247. 

Philadelphia, 217. 

sp., 246. 
Law's dip, 282. 
Lepidoptera, 11. 
LeptidsB, 71. 
Leptus americana, 252. 

autumnalis, 252. 

irritans, 251. 
Lepus campestris, 182. 

sylvatious, 153. 
Lesser chicken louse, 192. 
Lice, 157. 

Life histories of parasites in general, 14. 
Lime, 279. 

Limosa hsemastica, 228, 244. 
Linguatula rhinaria, 275. 
LinguatulidsB, distribution of, 17. 
Linguatulina, 274. 
Liothedffi, 13, 210, 243. 
Lipeurus anseris, 200. 

baculus, 199, 232. 

bifasciatus, 238. 

botauri, 234. 

brevicomis, 233. 

brevis, 233. 

bucephalus, 236. 

celer, 235. 

constrictus, 236. 

eorvi^ 221. 

densus, 235. 

diversus, 236. 

forflculatus, 233. 

heterographus, 197, 231. 

infuscatus, 234. 

jejunus, 200, 234. 

lacteus, 198. 

leucopygus var. fasciatns, 234. 

limltatus, 236. 

longicomis, 233. 

longipilns, 236. 

luridus, 232. 

numidsB, 198. 

pedefiform%8, 233. 

picturatus, 236. 

polytrapezius, 201, 234. 
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Lipenms puUatus, 234. 
sqnalidus, 200, 233. 
staphylinoides, 234. 
subangusticeps, 235. 
tadomsB, 198. 
taunts^ 233. 
temporalis, 233. 
testaceus, 233. 
toxoceros, 233. 
variabilis. 202, 234. 
varias, 235. 
Lipoptena dcpressa, 137. 
Literature, 288. 
Little pigeon Goniodes, 196. 
Lists of parasites according to hosts, 280. 
Llania, louse of, 204. 
Une 8 tar tick, 261. 
Lopliopharus resplendens. 212. 
Loeses due to parasites, 20. 
Lfixia c-iuinor, 217. 
Lucilia Cipsar, 123. 
Mslacopoila. 1 1 . 
Mallophaga, 13. 17, 189. 
appendix to. 216. 
distribution of, 17. 
Meat fly. 123. 
Megistopmla pilatei. 140. 
VCelaDerpe.>* raroliiiu.><, 224. 
Meleagris i:all<>i>avo. 231. 234i 
Mel«»i»lKigus ovinu.s. 138. 
Meiioi>on biseriatum, 212, 243. 
carduelis. 244. 
consanguineum. 243. 
crassipes, 244. 
crocatum, 244. 
ex]iansum. 245. 
f ulvoiiiaculatum. 212. 
fulvofaMciatum, 244. 
f u.scomarginatUB, 245. 
giganteuni. 210. 
indi8tinctuin.244. 
infrtquens,244. 
intt-rruptus. 245, 246. 
looniisii, 244. 
navigans, 244. 
numerosum. 244. 
numidJt. 213. 
pallc-scens, 243. 
pallidum. 210. 24». 
perale. 243. 
perdic'm. 243. 
pha-stoniuiu. 212. 
rustiouin.243. 
scoiiulacorne, 244. 
straiiiineum. 212. 
titan. 243. 
trideiis, 244. 
Menura suiK^rba. 223. 
Mephiti.-^ mephitica, 242. 
M«*rgans<T srrrator. 233, 248. 
Methods of ai»pliiatiou of remedies, 279. 
Mexican chickru bug, 160. 
MidLifs.aO. 
Milv«> 8p..244. 
Mit«'.<-,\stir fowl. 263. 
vur. JW. 



\f ite, infesting mice, 263. 

internal chiokon, 203. 

Itch of cats. 271. 
of fowls, 272. 

pigeon plume, 262. 
Mole, parasite of (1*«diculld), IKO. 
Monkey lice, 168. 
Mosquitoes, 25. 
Mouse, field, louse of, 181. 

white-footed, louse of, 184. 

flea, 148. 
Mules, louse of, 207. 
Mns decuman us, 181. 

musculns, 148. 

sylvaticus, 153. 
Muscidff), 12, 114. 
Myobia musculi, 263. 
MyocopUui nnisculinus, 263. 
Myoxus, 148. 
MyTiopoda,ll. 
Neuroptera. 13. 
Xirmus abruptus, 229. 

a2ea!,224. 

lKN>philas.2:M). 

bracliy thorax. 223. 

candidus, 224. 

elaviformiM, 199. 

citrinii8,224. 

c^rdutus. 228. 

cydothorax, 224. 

discoci'idialus, 223. 

euzonius, 223. 

farallonii, 230. 

fenestratus, 224. 

filiformU, 232. 

furvus, 225. 

fnscus, 223. 

giganticola, 230. 

gracilis, 225. 

hattieept, 247. 

hebes, 230. 

lineolatus, 224. 

marginatns, 228. 

ffienurcg-lyrce, 223. 

ntinunM, 230. 

obteums, 225. 

omatissimus, 224. 

var. xanthooei»halas.224. 

omatiu,22l. 

orphens, 227. 

pallidn8,227. 

parallelus, 229. 

pileus, 224. 

picturatus, 225. 

prspstans, 230. 

rotundatus, 226. 

secandariua, 227. 

signatna. 224. 

snlnnarginelliu, 223. 

tetrmgonoeephalvM, 231. 

trigonoeephaltu^ttZ. 

tyraaniu, 228. 
Xitzschia pnliearia. 15, IM, 247. 

burm€igteri,U7. 
'. Xot«prelatoiy,4. 
: Nu]neiiiasavqBatiu,n7. 
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Humenins longirostris, 217. 
Nycteriblidae, 12, 140. 
(Edemagena tarandi, 105. 
(EstridfiB, 12, 17, 72. 

diatribation of, 17. 

larvsB of, 73. 
CEstruH hominU^ 110. 

ovis, 102. 
Oidemia, 248. 

deglandi, 244. 
Oil of turpentine, 279. 
Olor buccinator, 217, 236. 
Oncophorus advena, 236. 

minutas, 230. 
Opossum flea, 146. 
Ornithobina bncephalns, 202, 236. 

oygni, 202, 236. 

goniopleuras, 236. 
Omithodoms americanns, 256. 
Overflows and buffalo gnats, 50. 
Ox bot-fly, 95. 

louse, short-nosed, 172. 
long-nosed, 176. 
Parasita, 13, 164. 
Parasites, distribution of, 17. 

effects on host, 18. 

host list, 286, 287. 

popular notions about, 21. 
Parasitic habit, origin of, 16. 
Parasitism, results of, 16. 
Passer domesticns, 224. 
Passerella iliaca, 248. 
Pavo cristatus, 212. 

javanicas, 212. 

spicifems, 212. 
Peacock Goniocotes, 194. 

Goniodes, 197. 

Menopon, 212. 
Pedlcinus spp., 168. 
PediculidaB, 164. 

distribution of, 17. 
Pediculus anatit, 233. 

bovU, 238. 

capitis, 166. 

eaponu, 234. 

circt, 247. 

consobrinus, 168. 

eygni, 236. 

equi, 239. 

euryttemtUy 172. 

gaUince, 243. 

marinus, 247. 

meleagrts, 231. 

oxyrhynchtu, 176. 

setostu^ 236. 

tauri, 238. 

tinnuneultUt 247. 

vestimenti, 167. 
Pelecanus califomicus, 243, 246. 

erythrorhynchus, 233. 
Perdix cinerea, 244. 

Phalacrocorax dilophus albociliatus, 230, 233. 
Phalaropus tricolor, 225. 
Phanurus tabanivorus, 63. 
Phasianus colchicus, 212. 

pictus, 212. 



Pheasant Gtoniocotes, 194. 

Groniodes, 197. 

Lipeurus, 197. 

Menopon, 212. 
Philohela minor, 235, 244. 
Philopteridffi, 13, 191, 216. 
Philopterus brevis, 233. 
Phthirius ingninalis, 165. 
Physostomum frenatum, 248. 

liiieatum, 248. 
Pigeon Goniodes, 195. 

Lipeurus, 199. 

louse of, 193, 214. 

plume mite, 262. 

tick, 255. 
Pipilo erythrophtbalmus, 248. 
Pocket gopher, louse of, 187. 
Prefatory note, 4. 
Preventive treatment, 277. 
Prooyon lotor, 237. 
Progne subis, 225, 243. 
Proroachus bastardii, 65. 
Psoroptes communis, 266. 
var. ovis, 266. 

equi, 266. 
Ptychorhamphus aleuticns, 223. 
PufKnus opistholmelas, 233, 236. 
Pulex avium, 147. 

bmneri, 149. 

canis, 150. 

capi, 243. 

coloradensis, 149. 

eolumbcBi 148. 

maQorii, 232. 

cygmi, 236. 

fasciatus, 148. 

ftiUt, 150. 

/rtn^{to,148. 

fuliece, 247. 

gaUince^ 148. 

gigas, 152. 

gillettei, 149. 

goniocephalus, 152. 

hirsutus, 149. 

hirundinis, 148. 

howardi, 148. 

ignota, 154. 

insBqualis, 153. 

irritans, 147. 

longispinus, 149. 

montanus, 149. 

poZZuIorum, 145. 

pavoniSf 231. 

penetrans, 142. 

sciurorum, 148. 

serraticeps, 150. 

simnlans, 146. 

stumi, 148. 
Pulicidae, 12, 17. 

distribution of, 17. 
Pyrethrum powder, 279. 
Rabbit flea, 152. 

louse of, 182. 

tick, 261. 
Rat flea, 148. 

louse of, 181. 
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Kecurvirostra americana, 244, 246, 247. 
Reduviidae, 163. 
Keindeer bot, 105. 
Remedies, 277. 

Renovation of henhouses, 280. 
Rhipicephahis sanguineus, 257. 
Rhipistoma leporis, 261. 
Rhynchoprium spinosuni, 256. 
Ricinus canis, 236. 
gallinoe, 230. 
pavonis, 231. 
Rodents, lice of, 181. 
Sarcophaga carnaria, 121. 
Sarcopsylla gallinacea, 144. 

penetrans, 142. 
Sarcoptea cati, 271. 
laevis, 274. 
mutans, 272. 
scabiei, 269. 

var. crustosae, 270. 
equi, 270, 
ovis, 270. 
capraj, 270. 
cameli, 270. 
auchenias 270. 
furonis, 270. 
canis, 270. 
leonis, 270. 
lupi, 270. 
vulpis, 270. 
wombati, 270. 
smooth, 274. 
Sarcoptidae, 262. 

distribution of, 17. 
Scab mite, cattle, 266. 
of horses, 266. 
of sheep, 266. 
Scalops argentatus, 153, 186. 

aquations, 153. 
Sciuropterus volans, 149, 183, 186. 
Sciurus alberti, 149. 
canadensis, 149. 
cinereus, 184. 

var. ludovicianuH, 184. 
Screw- worm fly, 123. 

as pest of domestic animals, 128. 
distribution of, 125. 
habits, as pest of man, 125. 
life history of, 130. 
remedies for, 132. 
summary, 133. 
Sheep bot-fly, 102. 

prevention and remedy for, 104. 
scab, 266. 
louse of, 206. 
tick, 138. 
I^eldrake, louse of, 198. 
Short-nosed ox louse, 172. 
Sialia sialis, 220. 
Simorhynchus cristatellus, 224. 
pnsillns, 224. 
pygmscus, 224. 
Simuliida), 12, 31. 
Simalium canescens, 57. 

colnmbatczense, 33, 88, 39, 40. 
meridionale, 52. 



Simulium molestnm, 40. 
occidentale, 55. 
ornatum, 39, 40. 
pecnarum, 41. 

pictipes, 32, 58. 

piscicidlum, 31, 56. 

reptans, 39. 

rivulare, 57. 

sericeum, 40. 

spp., 57, 58. 

venustnm, 57. 
Siphonaptera, 141. 
Snipe flies, 71. 
Sorex vulgaris, 153, 155. 
Southern buffalo gnat, 41. 

area infested by, 42. 
character of swarm, 48 
early history of, 41. 
effect of bites of, 44. 
habits of, 44. 
life history of, 44. 
losses by. 43. 
mode of attack of, 49. 
remedies for, tf . 
Spalax typhlus, 155. 
Spatula clypeata, 248. 
Speotyto cnnicolaria hyi>og8Ba, 223 
Spermophile flea, 140. 
Spermophilns finmklini, 149. 186. 

131ineatiis, 149, 186. 
Spilogale intermpta, 242. 
Spinus tristis, 244. 
Squalid duck, louse of, 200. 
Squirrel fleas, 148. 

fox, louse of, 183. 

flying, louse of, 182. 

gray, louse of, 184. 

ground, lice of, 185. 
Stable fly, 122. 
Sterna maxima, 218, 230. 
Stomoxys calcitrans, 122. 
Striz pratincola, 218. 
Streblavespertilionis, 140. 
Stumella magna, 226. 
Sula alba, 234. 

bassana, 234. 
Suctorial lice, 164. 
Sulphur, 279. 

and lime dip, 282. 
Sythliborhamphus, 224. 

antiquns, 223. 
Swan louse, 202. 

little red, 192. 

louse of (Trinoton), 213. 
Tabanidas, 12, 58. 
Tabanus annulatus, 66. 

atratus, 60. 

bovinus, 59, 68. 

costalis, 65. 

lineola, 63, 66. 

molestus, 68. 

stygiuB, 06. 
Talpa europea, 153, 166. 
Tamias strlatus, 186. 
Tersesthes torrens, 30. 
TetraophUtalmus ehUensiat 
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Thallaaidroma wilsoni, 235. 
Thorioplectes cinctns, €9. 
Thomomys, 239. 

talpoides, 154, 188. 
Thysanura, 13. 
Tick, Lone Star, 261. 

of cattle, 257. 

of dog, 261. 

of rabbit, 261. 

of sheep, 138. 
Ticks, 25. 136. 

prevention and remedy, 260. 

relation to Texas fever, 260. 
Tobacco, 279. 

decoction, 282. 

and sulphur dip, 282. 

sulphur, and lye dip, 282. 
Trichobius dngesii, 139. 
Trichodectes breyiceps, 204. 

caprsB, 205, 237. 

castoris, 241. 

climax, 204, 237. 
var. majors 237. 

crassus, 237 

dubius, 237. 

equi, 207, 238. 

geomydu, 239. 

latus. 203, 236. 

limbatus, 206, 237. 

mephitidis. 242. 

parallelus, 240. 

pammpilosos, 208, 238. 

pilosuB, 207, 208. 238. 

pinguis, 204. 

pusiUtu, 237. 

retnsus, 237. 

scalaris, 209, 238. 

setosus, 239. 
sphserocephalus, 206, 237. 

subrostratus, 203, 237. 

tibialis, 240. 
Tringa maculata, 246. 
Triuoton conspurcatum, 213. 



Trionton gracile, 248. 

lituratnm, 214, 248. 

Inridum, 213. 248. 

minor, 248. 

squalidum, 248. 
Trochilus colubris, 249. 
TrombididsB, 14. 
Tsetse fly 133. 
Turdus minor, 246. 
Turkey, Goniodes of. 196. 

gnat, 52. 

life history of, 52. 

louae of (Lipeurus),201. 
Turpentine, oil of, 279. 
Tympanuchus americanus, 231. 
Typhlopsylla alpina, 155. 

americana, 154. 

assimilis, 153. 

cancasica, 155. 

dictenus, 155. 

fratema, 156. 

gracilis, 155. 

hexactenus, 155. 

octatenus, 155. 

pentactenus, 155. 

unipectinata, 155. 
Tyrannns atra, 218. 
Uria troile califomica, 223. 
Urinator lumme, 217. 
Variable chicken louse, 202. 
Warble fly, 95. 
Warble flies, 87. 

extent and manner of ii^jury of, 88. 
loss on hides from, 88. 
loss in milk and beef from, 89. 
occurrence in man, 91. 
remedial measures for, 93. 
Washes and dips. 282. 
Western buffalo gnat, 55. 
White-footed mouse, 184. 
Xanthocephalus xanthocephalus, 224. 
Xuila man tola, 226. 
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